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Again people talk excitedly of
((
Burning Air"
TT ^1 1 1'.N a public display ot j^as
» * lighting was given in London
in 1S02 to celebrate the Peace ot
Amiens, people talked excitedly
of burning air. Napoleon called it
a grand folly, and Sir Walter Scott
wrote that the worldwas going mad.
Thus \\ as ushered in the era ot gas
illumination. It lasted tor 75 years.
Then electricity stole the held and
the gas giant dozed through a
quarter century, used chietly tor
kitchen cookery.
Now it reawakens in a changed
world, to new possibilities, greater
opportunities. Eighty thousand
miles ot pipe lines already laid,
extensiyelv ec]uipped with Crane
yahes and httings, prove that the
old problem of transportation is
solved. Pipe lines crisscrossing the
country as numerously as electric
power ones are treely predicted.
What has brought this second
greater gas era? The answer is:
piping materials. Thanks to these,
gas men can say tor the first time
that they are able to pipe gas in
enormous c]uantitiestrom Amarillo
gas fields to Chicago, trom isolated
natural gas tields to users everywhere.
No matter what tield ot engineer-
ing you take up on graduation,
you will find its future and its
growth interwoven with the
development ot piping materials.
And, as in the past this develop-
ment has, time after tinie, been
first reflected in the complete
Crane line, it will pay you to keep
in touch with Crane research and
Crane materials.
yaIves^CRAN E'
PIPING MATERIALS TO CONVEY AND CONTROL STEAM, LIQUIDS, OIL, GAS, CHEMICALS
CRANE CO., GENERAL OFFICES: 836 S. MICHIGAN AVE., CHICAGO
NEW YORK OFFICES: 23 WEST 44TH STREET
Rriiiiiliis mil/ SitIn Offices in Tuo Hundred Cities
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ally all ftrruus and n,.n-l.
and non-ferrous metaU— ran be
d adi'anla^eously by oxweldin^^
At Leni^n University
Packara Laooratory Piping
IS Oxweiaea
OXWELDING was selected as the means of installing the
piping system of the James Ward Packard Laboratory
because of its many advantages over other methods of pipe join-
ing. It lowered costs in every step of the installation. Design was
simplified. Fittings were fabricated from standard pipe section.
Weight was reduced. Insulation was facilitated and less time
was required to complete the job. The piping system in this
building is permanent. Every joint is as strong, as tight, as leak-
proof and as lasting as the pipe wall itself.
The oxy-acetylene process of welding and cutting metals has
many other interesting applications in the de-
sign, construction or fabrication of metal parts
or structures. Tomorrow's engineers will be ex-
pected to know how to apply this modern
metal - working process. Several valuable and
interesting technical booklets on design and
applications are available. Write us if you are
interested.
THE LINDE AIR PRODUCTS COMPANY a,,=
Unit of Union Carbide and Carbon Corporation l'^^',
Butfa
IK Pisduclns Plonii W4^ »" Wor.hou.c Sloclf Chic,
Clex
IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO Ocn.
IINDE OXYGEN PdEST-O-LITE ACETYLENE • OXWEID APPARATUS AND SUPPLIES
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STOCKHAM FITTINGS
for straight lines and strenQth
Screwed Drainage
F!a»ged Sprinkler
MALLEABLE
Standard Extra Heavy
H\draiilic Oil Country
Railroad }oo lb. Fire Line
ELECTRIC
CAST STEEL
Screwed Flanged
STOCKHAM
RETURN BEND
for Cracking Stills
WM. H. SlOt'.KIIAM, "Sr, . . . Founder
MRS. K V TK K. STOCKHAM. 'Sr.. Uirrrtor
II. C. STOCKHAM. <x •()<! . . President
l>. W. SI0<:KHAM, '21 . Vi.e-I'resiilent
R. J. STOCKHAM, e« "26 . . Seeretary
G. PETES<;H, e< '19 . . AssUtant Gen-
Lll M.1I - of Salen
To many users, the measure of a good fitting is the
threads. Of course, Stockhani Fittings get unani-
mous approval for their clean, just-right-depth
threads, but more should be demanded. Tapping
must be uniform to exact centers so pipe will line
up exactly according to blueprint—inner surfaces
must be smooth for unimpeded flow—finish shouhl
be good for fine appearance
—
galvanizing must
stand up—metal must be flawless. Look for these
qualities and you will find Stockhani Fittings meas-
ure up <)n every point. Over 12,000 different
fittings in the complete Stockhani line answer every
pipe line need for steam, water, gas, oil or air.
STOCKHAM PIPE & FITTINGS CO., Birmingham, Ala.
Slorhs in Boston. 'Vpir York. Chicago, Houston. Los Angeles
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Interesting Features of the New Hudson
River Bridge
Ariiii r L. Loc.w, c.f. '31
THE new Hudson River bridge which will connect
the New York shore with the New Jcrsev shore is
being built at a cost of $60,000,000. It is a 3,500
foot span and will take five years to complete.
I will start my discussion with the construction on
the New Jersey shore. The anchorage for the cables is
imbedded in the Palisades, which are high rock cliffs
rising above the Hudson about 300 or 400 feet. This
anchorage was blasted out in an unusual manner.
First a shaft was dug straight down through the rock,
then horizontal shafts or tunnels were made to the points
at which the bottoms of the two anchorages were to
come. Tracks were laid and small dump cars run on
them to the vertical shaft where a hoist was placed. Tile
anchorage pits were then blown up and out at the top,
and the rock fell by gravity into the dump cars, there
to be taken to the shaft and sent up. This stone, in-
cidentally, was sold and taken to a $100,000 crushing
plant, crushed and resold for use in the concrete.
After the shaft was finished, large girders were placed
in the bottom of it and eye bars connected to them b\
ten inch pins. 122 e\e bars were connected to these
girders, and then 20,000 cubic yards of concrete were
dumped into the pit.
At the same time, the anchorage on the New ^ ork
side was being constructed. This is a large concrete block
with the girders and eye bars imbedded in it. It is com-
posed of 110,000 cubic \ards of concrete, enough to build
a roadway IS feet wide and 53 Vj miles long. This mass
of concrete will hold the cables on the .New ^'ork side.
In the meantime, many men were erecting the
gigantic towers on the New York and New Jersey shores.
These are 635 feet high. 100 feet higher than the Wash-
ington Monument, and contain 40,000 tons of structural
steel. The towers have an arch through which the road-
way runs, and at the top, just above the large sections
that carry the loads, arc the saddles over which the cables
are placed.
After the towers and anchorage were completed, the
catwalk was erected. The wires which hold these walks
are four groups of cables, nine in a group, 2"/x inches in
diameter. Each cable was tested on the largest pre-
cision testing machine which has a tensile strength of
2,000,000 pounds and samples took 1,360,000 pounds, be-
fore they broke. These wires are to be cut after the
cables are finished, and used as suspender ropes hanging
from the cable to hold the bridge.
These wires were strung in a different manner th.ni
usual, for the section from the top of the tower to the
anchorage was hoisted to the tower and fastened. The
section from tower to tower across the river was put in
place by first laying the cable on the river bed. Two
hoists, one on each tower, took hold of the cable, and at
a given signal the two hoists started and carried the
wires to the top where they were fastened.
The catwalk was then erected on the cables. This
was done by two carriers, one from each shore, suspended
from the cables. They started from the center of the
span and laid the catwalk sections to the towers.
The catwalk it.self is 25 feet wide, made of a light
steel frame and covered with wood planking. On the
walks, the cables are laid and the men stand to guide
them and place them. They are kept from swaying in
the wind by a $1,000,000 guying boom which was de-
signed and constructed for this bridge. It consists of a
boom hanging out over the water with many wires con-
necting the walk and the towers, holding the walks
stable even in the strongest winds. Ry this expenditure,
the loss of life was leduced.
With the catwalks completed, the work of spiiming
the cables was begun. Machinery was placed on both
sides of the river for the unwinding of the large reels
of wire which fomi the cables. These reels were brought
to the foot of the towers in boats, unloaded by Chicago
booms, and sent to the top of the cliff on a cable. They
weighed IS, (10(1 pounds each and contained IbO.OOO feet
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of win-. While spimiiiig the cables, tluic were txvo sets
of reeling machines on each side of the ii\er, placed so
that 16 reels of wire are being used simultaneously.
A few words about the wire which is to make up
these cables will help to show the careful way in which
the work is carrieil on. It is galvanized wire .9S inches
in diameter, the four cables taking !()(), ()()() miles of it,
weighing 57,000 tons. From each reel, a piece is taken,
and tested for ultimate strength, clastic limit, ultimate
elongation, and bendinf:. Tlie wire in each strand is one
Conn, I, ,iH, /,.,/,/,/, I'ln.l; „,i Sr-x:.- Y ink sij,
continuous piece, 42S' miles long, each reel being con-
nected by a turned connection which has the equi\alent
strength of an unbroken wire.
The wire is spun b\' placing it on a wheel which
travels from the New York side to the New Jersey side,
and at the same time, a Avheel goes from the New Jerse\'
side to the New York side. It takes ten minutes for one
trip and makes 45 trips a day. One end of the wire is
looped over a strand shoe, then over the wheel and to the
reel. The spinnning v\heel, as it is called, goes from the
New Jersey side to the New York side carrying this wire,
thereby laying two wires, and at the same time, another
wheel leaves the New York side for the New Jersey side
with a wire. In this way, four wires are laid every time
the wheels cross, and four strands are being strung at the
same time.
The cable is inade up of 61 strands, in each of which
are 434 wires, making 26,474 wires in each cable. The
cable is 36 inches in diametei and weighs 3,020 pounds
per foot. The strands are put in place and adjusted to
the proper sag with precision instruments. During the
s|iinning of these cables the towers compressed two inches.
The 61 strands were bunched and compressed by a
circidar frame which has twelve 60-ton hydraulic jacks
in the form of a circular .shoe. These jacks squeeze the
cable into a circular shape, and are capable of a pressure
of 720 tons. The squeezing was started at every 200
feet, but finalh' at every three feet. This is to prevent
bunching at the tower saddles. Aftc squeezing, the
cible was wrapped with wire so that it would keep its
c\lindrical form. This is called "seizing."
The spinning of the four 36 inch cables took one
>ear, and then work on the roadwa>' was started, the cat-
walk cables being iised as suspender ropes to support it.
After these are on, the cable will be wrapped with soft
galvanized wire and given several coats of paint.
I'lri;; of first stratids al Sriu: York am lioraiji
(inicral 'viriv of A'lic .Irrsiy south tiiu litir
It was very interesting up in the towers watching
the spinning wheel go by every ten minutes, and as the
wires passed, to see men place them in the sockets and
bind them. Each wire was given the correct sag by
machines which pulled it to position at six different
points. These kept the wires uniform in sag and length.
This bridge was set up in minature at the Roebling
Factory in Trenton, N. J., before construction started.
Every detail was worked out on this miniature, and tests
were made in their laboratory. The saddles at the top
of the towers were tested, as was the cable for the cat-
walk. A ten foot section of the large cable was made
which weighed 30,200 pounds and after being compressed
by the 720 ton hydravdic jack, had a diameter of 36
inches. The whole job was carefully planned and worked
out, before the work was started, and it is a piece of
modern engineering which can onl\' be appreciated by
being on it and watching the work as it goes on with
clock-like regularity.
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The Bonnet Carre Spillway
D. losKi'H HRrMi-r-v. c.c. '.-il
I
IT WAS thi- author's privilege to view the
partially
completed Bonnet Carre spillway, which connects the
Mississippi river with Lake Fontchartrain. At tin-
present time the spillway proper has been completed as
well as the aritculated concrete slabs and the concrete
protecting levees at each end of the spilhva\'.
The spillway and its accessories form a massive struc-
ture stretching as far as the eye can see. It is an excellent
example of good concrete form work and is an excellent
monument to fine concrete construction.
The building of Honnet Cam'' spillway invoKed some
large problems. Besides having structural and hydraulic
problems it was a long time before the government began
to turn o\ er the property for the site.
It is well to turn back to pages of history for a few
years and notice what conditions have existed along the
river up to this time. The Mississippi carries water from
some 31 states and during some of the worst floods
30,000 square miles would be under water if it were not
for the protecting levees along its course. The present
levees grew out of an extension and enlargement of those
which the valley people built themselves. These people
contributed over 100 million dollars. It was not until
1879 that the Federal government organized the Missis-
1 tr=ii' shoix'itifj toiation of spilh
-ippi River commission, composed of three men from the
army, one from the Coast and Geodetic survey and three
from private life. Its supervision is in the hands of the
Secretary of War and the Chief of Engineers, whose
duty it is to plan and execute the work.
Since 1879 millions of dollars ha\e been spent on
le\ees of which some 15 millions was contributed by the
delta people. The local people and the commission ha\e
always done the best they could with the money available
to them. In 1922 an appropriation of sixty million
dollars by the Federal government was spent for dredg-
ing and rc\ctments for caving banks. The local people
contributed a sum for levees equal to that set aside for
Ie\ees in the appropriation.
I5\' means of such appropriations the levees have been
expanded until they now are capable of complete pro-
tection against usual annual floods. The levees have
afforded greater and greater protection against larger
floods, ha\e reduced the inundated area and losses in-
curred by the really great floods.
The appropriations could not possibly protect com-
pletely against a flood greater than the valley had ever
experienced and four feet higher than those of 1912-13.
However, one-third of the land subject to inundation
was completely protected and the water was delayed
long enough to afford time for the rescue of life.
The crevasses occurred mostly in levees not built to
standard grade and cross-section and those built by local
authorities along the tributaries.
Many systems have been offered as the proper solu-
tion of the problem, (^f the many solutions advanced by
lu-^, j, top of -,;/<
various engineers the majority of them have come under
one or more of the following types: first, confinement
aided by bank revetment; second, outlets of spillways to
remove surplus waters; third, reservoirs to withhold sur-
plus water ; fourth, reforestation ; and fifth, channel im-
provement. It is of the second of these types that the
Bonnet Carrt' spillway is a part.
In order to determine the correct cross-section of dam.
it was necessary to determine the discharge velocity in
order to avoid scouring action. A knowledge of founda-
tion conditions was essential. The.se facts were accom-
plished by a weir-testing flume, soil tests, borings and
survevs.
I iiii' of siJi levees and slabs
The purpose of the spillway is to protect the le\ees
at New Orleans from high floods in excess of 20 feet,
which is equivalent to 24 feet at the dam site, a point 28
miles \ipstream from New Orleans. Lake Fontchartrain
IConlinued nn Paije 22)
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Tall Buildings of New York
I'm I. i;\ \\s, arch ',^1
Ol" ALL problc-ins contionting tin- architect amiengineer toiiay, probably tew are more important
than those concerning tall buildings. Few public
questions are now being more heatedh' debated. One
group of critics is bitter and extravagant in its criticism
of the slcycraper and considers it the source of most of
the evils in our cit\ life. This group would limit build-
ings to a maximum height of eight or fen stories. On
the other hand we find a school which is highly en-
thusiastic in the praises of the economic value of the sky-
(HAMN BUILUING
,1/1 iinrf Kobertsoil—Ar
scraper and which protests strenuously against any at-
tempt to restrict or regulate its development. These argu-
ments are influenced by both social and economic condi-
tions, traffic problems, \entilation, fire hazards, and so on.
From the aesthetic and design standpoint, the battle
is waged with cq\ial fervor. One writer says, "There is
not, and until recently it seemed as if there never would
be, a distinctly American st\le of architectural design.
There are certain t\pes of buildings that are especially
characteristic of certain localities, but no one t\pe that
can be said to typify the American st\le of design.
"Or the.se various types of buildings t\ pical of various
localities of this country, the skyscraper stands alone as
being peculiarl\' American."
\ his is all well and good until another critic pounces
upon this statement and remarks,' "The above para-
graphs, quoted from a recent article in one of our jour-
nals, were written in laudation of the skyscraper as
typical of what the author calls the 'American style.'
While I am perfectly willing to grant that the skyscraper
is an American invention and that, under the zoning laws
of our larger cities, it has taken on a \ery interesting
and indeed picturesque silhouette, I am not willing to
admit that it is typicalh' American or even 'national' in
any greater sense than are New York or Chicago."
And so on "ad infinitum."
With no attempt to discuss the rights and wrongs
of the subject, let us consider the subject from the view-
point of the aesthetic effect produced by the soaring,
vertical lines and rectilinear masses of these stupendous
structures. Born from the skeleton s\stem of construc-
tion, carried along by man's desire to advertise his prod-
ucts and himself, and coerced by zoning laws into a build-
ing of a certain type, modern skyscraper design is fast
assuming not only a functional expression of the ma-
terials employed, but also an expression infused with the
spirit of vigorous masses and impressive, unbroken vertical
lines. The feeling and the logic so long observed and
praised in the masterpieces of the French (lOthic, are
rapidly coming to the fore in the conception of tall
buildings.
Perhaps the most emphatic manner in which to pre-
sent this argument is by a description of some of those
buildings of New York which so recenth' ha\e attracted
the attention of people everywhere.
One of the first buildings of the modern school is the
American Radiator building, by Raymond Hood, which
was completed in 1924. Black and powerful, it rises
behind the Public Library. How great the contrast be-
tween the two ; the low, fiat library with its Corinthian
columns, and the upward lines of the Radiator building.
File librarv nou' is strangely alien amidst the surround-
ing sk\scrapers and rushing motor cars, and seems greatly
in need of the trees of the adjoining Bryant park. The
Radiator building needs no trees, it could ri.se out of a
factory yard as well as out of Fortieth street, gathering
the .soridness of smoke, tank and freight car, and moidd-
ing all into this black beauty. It is a daring innovation
with black piers leaping upward, tipped with gold, and
gleaming in the sun. At night, when it is artificially
lighted, the design has a dream-like beauty, with the black
Mnnh. 1031 THi; techx(k;raph
bulk disappearing; and the gilded upper portions miracu-
lously suspended two hundred feet in the air.
Another building in the modern trend, and one which
has caused a great deal of comment is the News build-
ing, by John M. Howells and Raymond Hood. With
his American Radiator building. Hood became a pioneer
in startling polychrome effects, and this recent bin'lding
goes far towards increasing his reputation. Striking in-
deed with its vertical pink and white stripes, it causes
one to wonder what an effect it would ha\e if placed
side by side with its predecessor in black and gold. How-
ever original the color combination of the News building
may be, it is nevertheless a wonderful example to illus-
trate that a b\iilding need not rise to fame through its
ornament alone.
The first and dominant consideration in the design
was utilit\'. The zoning laws and oiifice requirements
practically dictated the plan, the mass, and the fenestra-
tion. The office space has a imiform depth of 27 feet
from the exterior wall and is lighted by regidarly spaced
windows four feet and four inches wide, one window
every nine feet. At no place, even at the corners of the
building, was this uniform fenestration varied, as it was
desired to create what had been shown by experience to
be the best and most flexible space for high class office
rental.
So the exterior more or less created itself. From the
second story to the top there was no logical reason for
varying a window, either in size or location. At the top,
the architect tried the simple expedient of stopping with-
out searching for an effect. However, the impression
created is one of utmost simplicity and utility which,
after all, should be the effect desired from such a com-
mercial building.
The spandrels of the windows are of red and black
brick and the shades in the windows are red. These,
with the vertical piers of white brick contribute to the
"bed-ticking" efiect (as Mr. Murchison would have it).
The entrance doors are of bronze set in a flat, green
granite background which has a very effective design in
incised relief. The relief is about one and one-quarter
inches deep. The bed is of gold, giving the effect of
sunlight shining through. The News building is repre-
sented, pushing up through the smoke with a light upon
the top. Below are figures of men, ^vomen, and children
of all classes; laborers, seamen, business men; with the
mscription, "He Made So Many of Them." At the
edges of the granite plaque are colonnettes of translucent
glass bound with bronze bands.
The lobby is a bit extravagant but is, on the whole,
quite pleasing. A revolving globe about ten feet in
diameter is set in the center of a circular lobby of black
glass reflecting a bizarre design in black and silver. The
floor is marked to resemble a compass and shows the
directions and distances to the important cities of the
world. Popular scientific exhibits line the walls, and a
corridor in Siena marble leads to the elevators beyond.
The Chanin building by Sloan and Robertson is a
splendid contribution to twentieth century architecture.
A great tower rises sheer above a massive substructure.
The ba.se, itself an impressive building, is composed of
mounting, receding masses—then the tower is gi\en sheer
height, uninterrupted until its top is vigorously silhou-
etted against the sky. There is interesting detail at the
street level where it can be seen, a bronze frieze along
the shop fronts and, at the second story, an all-over pat-
tern of modeled terra-cota. The Chanin building is de-
signed in vigorous masses, and is detailed only where
detail will mean something. The top of the tower is well
conceived, being neither too blunt nor too much in the
torni of a spire.
The lobby is magnificently ornamented in marble and
bronze in most interesting and original geometric de-
signs. The use of colored marbles combined with brass
and bronze gives a warmth of color to the interior. At
night, the upper stories, floodlighted, glow beautifully
—
an island floating aloft, distantly removed from the
clamor of the street.
The world's tallest completed structure, the Chrysler
building, is a masterpiece of massing, silhouette, and sur-
face treatment. The tower rises unbroken, from the
fourth story on the Lexington avenue front to the top
of the semi-circular dormer-head, sixty-nine stories above
the street. The tapering dome of arched dormers mounts
upward to support the lancet-like finial of nickel chrome
steel which reaches more than 1,0^(1 feet above the
ground.
The lower portions of the building have the air of
immobility so necessary in any supporting structure. Here
the windows are evenly spaced and the walls are faced
with light gray brick with insets of white marble. The
general effect is one of squareness for the sixteen stories
up to the first setback.
(Continued on Patic 23)
American R.adiator Building
Raymond Hood—Arch.
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The University's Greatest Smoker
( Iii.ki;rs()\,
FOR the hirm'r part (il tl\is last semester I lia\c
watcheil with tile rest ot my engineer classmates
from the window of 211 Engineering hall, two
brick-layers rise to dizzy heights, not to success, but on
top of the new chimney being constructed for the plant o1
the I'niversity. Even the uninterested L. A. and S. stu-
dent has noticed this massixe pinnacle, but only the e\ei
observant and curious engineer has stopped for a moment
to wonder what it's all about. Thus, for the general in
formation of those hard working fellows, ma\ 1 submit
this article.
At the base of this stack may be found the University
power plant. This plant supplies all of the University
buildings with heat and electricity with the exception ot
the stadium and military stables. Incidently, it seems a
shame that in this state institution, mere students should
be kept warm and comfortable while the arm\- mules are
left to suffer the cold blasts that blow from the flat Illi-
nois prairies. To perform this service, 45,000 tons of
coal are consumed per year. This is enough coal to fill
a train of cars stretching from Champaign to St. Joseph,
Illinois, ten miles awav.
I tN •
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The electrical output is 5,000,000 kilowatt hours a
year. The demand is 6,500,000 kilowatt hours a \car,
the difference being bought from the Illinois Power and
Light company. Electricity, however, is a by-product,
as the main purpose of the plant is to heat the Vniversit\
buildings. Steam is generated in the boilers at 150 pounds
pressure. This may be reduced to an ordinary radiator
pressure. To accomplish this, the live steam is exhausted
into the generating turbines which use the steam in
generating electricity, and they in turn exhaust into the
mains. The sizes of the mains vary from a diameter
of twenty-four inches at the plant to four inches at the
out-lying buildings. An eighteen-inch main runs from
the plant straight south to the Entomology building and
there sixteen-inch branches run east to the Natural
History building and west to Uni hall and Law build-
ing, then south, south down both sides of the campus to
the Hospital, the Armor\', and the New gym, supplying
a total radiation surface of a 1,000,000 square feet, which
if spread out Hat would cover 1 20 of the entire main
campus.
This layout was not ever thus; nor will it always
he thus. In the good old days when our grand-dails were
carrying wood and coal from the shed to their rooms to
lire the gas burner, U^ni hall had its own heating plant.
There wa-- aU" nm- liai k ci) I'liL'iiieering hall. Then came
Fir/ 11
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the approach to a central plant in the building which is
now the E. E. High Tension lab. The present building
is twenty-one years old. Inasmuch as it has just come of
age, it has started out to expand and make something
of itself. Last June construction was started on a re-
modeling program. A layout of the present arrangement
is shown in Fig. 1. There are now eight boilers in bat-
teries of two in operation. Hoilers 1 and 2 have been
raised six feet, allowing an increase of combustion space.
Ail- preheaters, forced draft stokers, and induced draft
fans have been installed. This new set-up is intended to
increase the over-all efficiency. The present boiler,
furnace, and grate efficiency is about 65%. The two
new stokers are shown in Fig. 2, and construction on the
(Continued on Page 23)
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The Development of the Scientific Attitude
V. S. Cooper, c.i-.
THL Age of Science is less than a generation old,
though men have been questioning the world
around them since the beginning of history. The
reason for this long delay is that the niar\els of applied
science which we see about us could not come before
scientists had developed a successful way of thinking—
a
scientific attitude, whose growth has been painfully slow.
It was still in its early stages with Aristotle. He re-
ceived, perhaps from Socrates, the method of reasoning
by analogy, and expanded it to a process of observation,
generalization, and deduction. This is exactly the method
most used toda},", \et Aristotle made many, many
blunders with it. Not the method,
but his concept of the world was
to blame. He believed that any
generalization is mereh' a con-
venient way of grouping things
which in themselves are wholly
unrelated. Now, accepting this
belief, there is no necessity for
testing conclusions, since the
generalizations which led to
them exist only in the mind. And
Aristotle did not test his con-
clusions; consequently man\' of
them were wrong.
We have chosen to a.ssume
that things themselves are closely
connected, and that a generaliza-
tion is really a statement of in-
ter-relations which do actually
exist. That is, we have taken
as a fundamental assumption the
idea of an ordered universe,
rather than a chaos of unrelated
phenomena. It follows that we
must test our conclusions by an
appeal to Nature—that is, by ex-
periment.
This assumption, a n d the
limitation which it involves, seem
>o obvious and reasonable toda\
that it is hard to realize that they required moie than
nineteen himdred years for their acceptance. \ et it was
not until the age of (jalileo and Kepler that even
scientists resorted to experiments for proof. And even
then—not until Newton—did they see clearh another
of our basic assumptions—almost a corollary of the first.
For, if nature is orderly, then it is rea.sonable to suppose
that the order will not \ar\ from time to time or from
place to place ; is an actual relation exists between force
and acceleration today, that same relation shivdd hold
tomorrow. We could expect that a specified set of con-
ditions would (ilivfiys give the same result. In short.
Nature is consistent; she never plays pranks. Notice that
this assumption is subject to experimental test. Thus far
there has been no occasion to question its truth.
But the truth of this statement does not require that
its converse be true, and it is the converse of the abo\e
assumption which is most used. This converse says that
a given result will always have been caused by the same
set of conditions. Now this is not true, and vet it is the
F. S. Cooper '31
\ery basis of our science. For example, fire causes heat,
but it is not true that heat is always caused by fire;
friction, or electricity, or compression may have been the
cause. Nevertheless, the converse is used, for in order
to interpret an experiment one casts about for a cause
which will give the observed result, and assigns that
cause to that result. Of course, a carefully planned
series of experiments can differentiate between causes
likely to be confused, but there is always the possibility
of an oversight. It may even happen that two equally
lilausible causes can be imagined, between which it is im-
possible to distinguish. Thus it is that "true" to a
.Scientist means onh' "extremely
probable.
'
There is still another require-
ment for "true" upon which the
scientist of today insists—or, at
least, he is not contented with a
theor\' imless it fulfills this other
condition. This is that the theory
provide a fairly simple explana-
tion for a wide range of phe-
nomena. An excellent example
is the atomic theory. It seems
a simple, reasonable idea and can
be made to fit anything from
chemical compositions to the be-
havior of a gas. The scientist
wishes to reduce the entire uni-
verse to one formula, or as near
that ideal as possible, and so he
assumes that nature is actualh'
>o constructed. He assumes that
the universe is simple. This
implies, first of all, that there
really exists some fundamental
relation connecting all phe-
nomena—a condition that fol-
lows from the assumed order-
liness of nature. For if nature
is orderh' to the nth degree, then
some relation should exist not
onl\ between closely similar phenomena, but between all
phenomena, no matter how dissimilar they may at first
appear. Now such a relation might exist and yet be so
complex that human ingenuity could never discover its
form. But your scientist assumes—as of necessity he
must—that this is not the ca.se ; he believes that the actual
relation is simple, or reasonably so. Perhaps he is right,
and will some day find the end of this (jordian knot. But
if it is not simple, he can only hope to invent mechanisms
which he knows are wrong, but which behave more and
more nearly like the "imdiscoveretl reality." This seems
to be the present trend.
Nevertheless, he truthfulh' assumes that nature is
simple. The latest—and perhaps most powerful—of his
methods of attack rely absolutely upon this simplicity.
The method is the one used by Einstein in developing his
Theory of Relativity. He began by assuming three of
IConlinurJ nit Paije 2S)
"This essay won the distinction of highest rating among the Tau Beta
Pi initiation essays last fall. It is an unusual piece of undergradualc
work.
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Cable Research at the University
M. HlRGOov. c.c. \M mill R. I,. I)(i\\i:m,, c.c. 'M
The Iransmission of elvctrk poimr has hriomr siuh a tjrfal
problem that several research eoinmissions have been orijanized
to investiiiale the construction of cables. The National Research
council has been formed and is composed of the leadinij
physicists and engineers in the country. It is sponsored by several
larije utility companies in the east. This council is promotinff
research at Johns Hopkins, Cornell, Dartmouth, Massachusetts
Institute, Vniversity of Michir/an, Harvard, and the I'niversity
of Chicac/o.
.Inolhir commission in the middle ivest, sponsored by the
Insiill utilities, is investiyating cable construction and plienomena
also. Professors Paine, Tykociner, and liroiun, of the University
of Illinois, are 'working in conjunction with this commission.—
TmK Al'TlIORS.
margins and yet have tailt-il in tlu' lirst tew weeks ot
service. The cause of failure, it seems, is due to small
gas pockets or voids forming between the layers of paper.
Under high potential the gas is ionized and causes the
insulating di-electric to break down.
The work here first began on the phenomena of
ionization which occurs in the boundary between two di-
electrics rather than on the actual break-down phenomena
taking place throughout the di-electric. This study
brought forth several auxiliary problems which sprung
from the necessity of finding the answer to an important
INCREASKI) demand for electric power in large in-
dustries, and especially in business districts of large
cities, has presented the problem of constructing
large capacity and more reliable cables. If this power
should suddenly be interrupted the results might be dis-
astrous. Perhaps a crucible of steel might be frozen,
elevator service in a large building stopped, or a surgeon
might be halted in the performance of an operation.
Therefore it is essential that the power supply be de-
pendable.
This increased demand for power requires higher
voltage cables that must be more reliable and should be
as small in diameter as possible, since the space provided
for them beneath the surface of the streets is usually
limited.
Ticui of the apparatus used by Professors Paine, Brown, and
Tykociner. In the backijround is the transformer supplyini/ the
voltaije to the cable and to the rii/ht are livo hicjli potential con-
densers. Note that the cable is insulated from the floor to pre-
vent (/roundinff the sheath. The lari/e funnels on the ends of llic
sheath are filled with oil to prevent flashing over. The bridges
used to detect, measure, and locale ionization are in the elec-
trically shielded cage in the foreground.
The cable consists essentially of a conductor in the
center carrying the current and wrapped in a paper that
has been impregnated in insulating oil. This is inclosed
in an outer lead sheath. Considerable research work has
been performed in determining the best oil paper, and
type of cable to be used in carrying high voltages. These
cables, when tested in the factory, have passed all ac-
ceptance tests of purchase specifications with good
Cross section of single-phase cable, showing voids formed
between layers of paf>rr insulation
question. The questions as stated in the Vtilitics Re-
se/irch by Professors Paine, Brown, and Tykociner are as
follows
:
1. What are the conditions for the different types
of ionization and what is the influence of ioruzation upon
the charging current?
2. What is the effect of ionization upon the proper-
ties of the di-electric and especially upon the paper and
upon other constitutent parts of the cable?
.V Can ionization be detected and measured by the
mechanical vibrations it produces in the cable?
4. Can ionization be detected by a possible change
of conductivity of the cable di-electric?
5. Can ionization be detected by the electric im-
pulses (surges) it may produce in the cable?
6. Can the position of the source of ionization be
located along the cable?
7. What is the relation between the amount of
ionization, the power factor, and the quality of a cable?
In studying the conditions for different types of
ionization it was found that ionization occurs only when
there are voids formed in the cable. These voids are
formed due to repeated heating and cooling of the cable
caused by variation in the demand for power. The gas
ionizes because of the high potential across the voids. This
causes a further ionization of the insulation at the \oids.
A surge or impulse of current is produced by this phe-
( Continued on Page 2SJ
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Chemical Engineering Research
I). 15. KEvns
Prijf(.\.<,or 'if I iiiliislr'uil CJinnislrx
CHKMICAL engineering, broadly speaking, covers
the application of science to industry. The sciences
most used are chemistry, physics, and mathematics.
It is often necessary, howexer, to make use of other
sciences, for example, geology and bacteriology. With
this in mind it can be easily realized that the modern
chemical engineer does research in a great many different
fields and he is necessarily one of the most versatile en-
gineers in existence. Again it can be readily appreciated
tliat the subjects under investigation in the chemical en-
gineering research organization may be extremely varied.
This is true at the University of Illinois where Pro-
fessor S. M. Parr started an investigation many years
ago on the embrittlement of boiler plate which has now
been completed. F. Ci. Straub who has carried out the
research work found that boiler explosions have often
times been due to intercrystalline cracking of boiler plate,
especially near the seams. The conditions which cause
this embrittlement are high strain and caustic concentra-
tion within the seam. In order to remedy this condition
it is necessary to add a reagent which tends to concentrate
within the seam, thus preventing the concentration of the
caustic and is, in itself, unreactive.
We have now taken up a new problem on a study of
the action of water within the new boilers which operate
at a pressure of 2,()()0 pounds per square inch or more.
Straub has found b\- phase rule studies in a laboratory
specialh' designed for this purpose that scaling and the
physical ciiemical phenomena that are connected with
scaling are quite different under these new conditions
of pressure and temperature. It is necessary for us to
collect these fundamental data in order to prevent serious
trouble occurring in the first few years of operation of
these new high pressure boilers.
-Another problem is a flue gas stud\'. Illinois coal
contains a considerable amount of sidfur which is changed
to sulfur dioxide and other sulfur oxygen compounds
when the coal is burned in an ordinary power plant.
These sulfur compounds have a disastrous effect on
economizers and preheater tubes. Dr. H. F. Johnstone
has maile a thorough study of this situation and has found
certain economically feasible alloys from which these
tubes can be made and which will withstand this par-
ticular form of corrosion. He is now investigating a
physical chemical method of removing the sulfur com-
pounds from the flue gases in order to produce a still
better remedy for the situation. Experimental equipment
has been installed in the L ni\ersity power plant.
Dr. R. I). Snow, in the meantime, is making a studx
of the character of sulfur in the coal in order to find out
.some possible method or combination of methods for the
economic removal of the sulfur before the coal is burned.
This would be a most satisfactory solution to the entire
problem.
Dr. A. C Robertson is working on another corrosion
problem involving flue ga.ses from gas fired boilers and
their effect on chimneys and flues. At present he is
making a field survey in the Chicago district.
It is a far cry from coal to ice. In 1929 fift\-one
million tons of ice were manufact\ired in this country
and approximately one-third of this was made from dis-
tilled water. The distillation of water is expensive. In
many plants natural water was not used because it was
impossible to treat the water in any manner known at
that time and obtain a clear and satisfactory cake of ice.
Dr. Dana Hurks, Jr. has been working on this problem
and he has developed a method by which it is quite
possible that all those plants which arc now distilling
water because of its character can avoid distillation and
still produce satisfactory ice. The cost of this method
is considerably below corresponding cost for distillation.
He is now working on a method for the water treat-
ment which will permit a marked increase in production
for many ice plants with only an increase in the cost of
power. This work is being carried out in an experimental
ice plant, the first of its kind in this country.
Besides the above problem, we have others, for ex-
ample, the partial oxidation of simple organic compounds
using air as the oxidizing agent and a catalyst in order to
produce a product which will be more valuable than the
original raw material. This is a matter of temperature
control, a study largely of catalysis and heat transfer.
Dr. P. E. Peters is handling this in\estigation at the
l.„h„,,ll„,y j,n hailr shi.ll.
|iresent time. Dr. Slierlock Swann, Jr. is in charge of
electro-organic researches which involve the synthesis of
organic compounds b\ electro-chemical means.
We have in the industrial chemistry division of the
chemistry ilepartment investigations covering gas reac-
tions at high pressure and high temperature under the
direction of Dr. N. W. Krase. His work includes physical
measurements on gases at high pressure and high tempera-
ture.
In the imlustrial chemistry division we also ha\e
equilibrium measurements of interesting organic chemical
reactions, and sexeral other minor problems.
To summarize, the chemical engineering investiga-
tions at the University of Illinois cover widely different
fields but all the work involves the application of the
fundamental principles of chemistry, physics, and mathe-
matics and does not confine itself to any particulai-
science or any p.articular poi'tion of a science.
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Skyscraper Puzzles
The recent issue of the Encjineerincj Xius-Rio? ti
discii.ssing problems of the modern tall building has
brought forcibly to mind the axiom that practice is al-
ways several years in advance of theory. And a little
reflection brings the realization that the theory lag is
perhaps greater in skyscraper design than in ain other
engineering field.
Wind stresses and stiffness were the main features
considered by the Neiis-Rccrjrd. Paul Evans in this issue
of theTeeliiioffraph brings out some of the architectural
problems. Three other questions occur to us as being
worthy of serious consideration.
First: Are the combined effects of wind-stress and
temperature being properly considered ? There is a case
on record in which apparatus was installed in a certain
high building to measure the deflection due to wind.
Came a norther, and the investigators discovered that
the temperature effect was greater than the pressure effect
and the building deflected into the wind, due to the
shortening of the north side of the frame with the cold.
Here the forces were in opposition ; what would be the
nia.ximum effect of a strong south wind, which would
cause a lengthening of the south side of the frame with
consequent deflection to the north, and an additional
pressure deflection in the same direction?
Second: What are the proper assumptions in anti-
earthquake design? There is at present great disagree-
ment among authorities. With our limited knowledge
of geology, it would seem that a lateral acceleration of
about seven-tenths gravity might be attained, and it also
occurs to us that a considerable vertical acceleration—or
more important still, deceleration—should be taken into
account. If the earthquake were of such a natme that a
downward motion took place, might not the cessation ot
this motion increase the column stresses and bearing
stresses beyond a point of safety, even with the customary
allowance for horizontal acceleration?
Third: What will be the ultimate effect of concen-
tration of enormous weights over a small area of the
earth's surface? Again we must enlist the aid of the
geologist. Is there any danger of our developing fault
planes hundreds of feet below the surface? To be specific,
if we continue piling weight onto Manhattan island,
is there a chance of causing the whole thing to slide or
tip? Do not such e.\tensive developments as New York
city warrant the determination of geologic formations at
depths of a thousand feet or more?
The Tcchnogrnph would be pleased to publish dis-
cussions of these and similar problems.
Expert Testimony
Their bickerings and point-blank contradictions have
done little to raise the professional reputations of the
doctors testifying in the Draves murder case. If the
physiological evidence is so certain that one doctor can
say positively "This must be so." then it must perforce
be at least so certain that no other reputable doctor could
testify equally positively "This is not so." And regard-
less of which is right, the public on reading newspaper
reports is quite likely to discount the acumen of both wit-
nesses.
What is true of medical men applies to engineers as
well. In man>' instances, the facts of the case are such
that neither side should state positively that a certain
thing is or is not so, and yet a clever attorney may so
frame the questioning that an expert, on the stand, is led
to make statements more forceful, perhaps, than he at the
time realizes. And dull counsel on the opposition may be
unable to correct the false impression. Results: a mis-
carriage of justice, and impugning of the motives of honest
men, perhaps even accusations of perjury.
It would seem that our court system is at fault here
in allowing expert testimony to be employed by either
side. A more satisfactory result would obtain from an
expert committee appointed b\' the judge with the ap-
proval of both parties, which would after investigation
render a single report to present to the jury.
Hut it is hard to imagine that such a scheme could
ever attain a wide-spread sanction while we continue to
harbor the superstition that four butchers, four bakers,
and four candle-stick makers are competent to disentangle
the threads of evidence, distinguish truth from error, and
decide the guilt or innocence of the defendant. It be-
hooves the engineer who would be careful of his reputa-
tion, then, to think twice before testifying as an "expert,"
and, in testifying, to weigh his words .so carefully that
he will not involuntarily deceive by them. The good-
will of lu's client may well be sacrificed for professional
honestv.
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They Call Themselves Engineers
There is now in considerable evidence a tendency for
irarioiis enterprising people to append the word "en-
gineer" after the adjective descriptive of their callings.
^o that such combinations as advertising engineer, sales
engineer, and business engineer, have been built up and
thrust upon the public to accept.
This is an ambiguity. In its ultimate detinition. an
engineer ma>' be said to be a person skilled in the science
of utilizing the mechanical properties of matter in struc-
tures and machines. How these cncroachers can dare to
use a term that they have no license to employ is sufficient
to cause surprise. The bona fide engineer looks upon
these \isurpers with as much resentment as he looks upon
someone who uses his name without authorits. What
do these advertising engineers, for instance, know about
mechanics, physics, calculus, and the host of allied sub-
jects that all form integral parts of the true engineer's
basic working knowledge ?
The noun "engineer," that most techru'cal men work
so hard to acquire, the\ are presumptuously borrowing
because of the concept of efficiency, thoroughness, and
reliability that the public attaches to it. They are trying
to bend to their purpo.ses the confidence in the name that
was placed there because of qualities and knowledge with
which they have no connection.
They seem to be so resourceful ; why can't they coin
a ni^w name for themselves and have the true engineers
for the (ink engineers?
—Walter A. Carlson.
important part as in in the usual type of graduate scholar-
ship or research fellowship.
There are many of these awards in various lines.
Why not investigate and inquire about the opportunities
in your field, and, if there are chances like the ones men-
tioned above, why not try for them? —D. V. M.
Attend Lectures
Hy this title we do not mean those lectures we all at-
tend for so many hours credit, nor do we mean tho.se
which deal with our certain line. Of course, every alert
engineer attends lectures sponsored by the A. S. C. E.
and like bodies.
The lectures we refer to are tho.se outside the en-
gineering lines, such as those sponsored by the English,
psychology, or natural science department.
We engineers are apt to become impervious to other
fields and fail to realize the good that lies within them.
Our work is methodical and routine: we should move
outside our group once in a while and breathe some dif-
ferent air.
By attending lectures of different schools, say one
hour every two weeks, the night .so many of us waste in
a show or talk-fest, we can broaden our point of view,
forget the practical for a moment, and see what the other
half across (ireen street does. —I^. F. M.
Scholarships for Engineers
Ha\e \ou e\ei- stopped to realize the opportunities
which lie open in the line of scholarships and research
fellowships? Ever\ \ear there are offered many of these
aids to students who desire further work in their re-
spective lines.
As an example, right now on the bulletin board
across from the 'r(< hnutptiph office, there are posted
notices of the scholarships gi\en by eight different
schools.
Differing from the usual research fellowships and
scholarships, there are the type of scholarships like those
offered by W. E. Hoeing, which deal with work in some
specific line, as in this case, aviation.
The awarding of these scholarships is based primaril\
on an essay, followed b\' mental and physical examina-
tions. Here scholastic standing does not play such a ver\'
The Cover Design—Rheims Cathedral
By far the finest expression of Gothic art is to be
found in France. To understand this the reader must
first know what is really implied in the term Cjothic
art. To those who have merely a superficial gleaning of
information it will mean crocheted spires, pointed arches,
and large pointed-arched windows of beautifully colored
stained glass. The real spirit and expression of Gothic
architecture passed as all real, true, styles of architecture
must, through a decided transitional period, the progress
of which was determined by the success or failure of
a decidedly empirical process. The possibility and ad-
vantages of a pointed-arch system of construction were
grasped at first rather slowly by the medieval builders,
but once the structural weaknesses were corrected the
churches became additionally beautiful through the ad-
mirable discrimination exercised in the application of
decorative motives.
In the early Gothic structures, of which the ecclesias-
tical architecture is the most important, the basic law of
good architecture—that form follows function—is clear-
ly expressed. The exposed flying buttresses indicate, even
to the casual observer, their only pvupose—that of meet-
ing thrust of coimter-thrust to maintain the equilibrium
of the dynamic system of construction in which they play
an important part. M. Viollet-le-Duc, in his "Dictionaire
Raisonne de 1' Architecture Francaise" gives a clear and
unmistakable definition of the Gothic art which is nothing
if not structurally Gothic. He has shown that this archi-
tecture consists primarily of a peculiar structural system
—a system which was a gradual evolution out of the
arched Roman through the Romanesque—and that its dis-
tinctive characteristice is that the whole scheme of the
building is determined by, and its whole strength is made
to reside in, a finely organized and frankly confessed
framework rather than in walls. This framework, made
up of piers, arches, and buttresses, is freed from every
unnecessary encumbrance of wall, and is rendered as
light in all its parts as is campatible with strength—the
stability of the fabric depending not upon inert massive-
ness (except in the outermost abutments) but upon a
logical adjustment of active parts whose opposing faces
neutralize each other and produce a perfect equilibrium.
It is a system of balanced thrusts in contra-distinction to
the ancient system of inert stability. Howe\er, (iothic
character attained through the application of (jothic
motives and ornament without the true logic of Gothic
expression has ceased to be (jothic art. As practiced on
modern steel framed skyscrapers, field houses, and arm-
ories, it borders on the atrocious.
The Cathedral at Rheims is an excellent example of
the Ciothic system. Built during the thirteenth century,
it is more ornate than the earlier examples, though the
importance of structural function is quite adequately
expressed. With respect to a rational balance of design
of structure, and application of ornament, it has never
been excelled ; the earlier work still striving for the per-
fection of a dynamic s\stcm of stone construction neg-
lected ornament; while the decadent (Gothic over-em-
phasizetl ornament to the extent that false structural ex-
l)ression often resulted. —Walter V. Wuellxer.
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NOTES
T. and A. M. Department
ProfcsMirs iMigcr ;iiul I'utiiain attrricled
a mcctiiiK nf the Illinois Society of Eii-
jiinccrs held at Rockfoiil, Illinois.
A seoorul progress report of the "In-
vesti^atioTi nf Reinforced Concrete
Columns" has been completed liv Pro-
fessor F. E. Richart and Ci. C. Staehle.
Hoth the first and second progress reports
was presented liv the authors during the
convention of the American Concrete In-
stitute held in Milwaukee, Wisconsin,
rVliruary 24, 25 and 26.
It has been found, in the five months of
observation of reinforced concrete columns
under sustained loading, that there has
been a decided yielding or flow of the
concrete will be of such a magnitude as
to seriously over-stress the steel cannot be
determined until the columns have been
under observation for a longer period of
time.
Professor Richart and \'. P. Jensen also
presented a paper at the convention of
the .'\merican Concrete Institute. The
title of the paper was "Concrete made
with Light Aggregate." The report deals
specifically with Haydite aggregate con-
crete, llaydite is a light burned shale
aggregate. The properties of Haydite ag-
gregate concrete are much the same as
gravel concrete with the exception of a
lower weight per cubic foot and a modulus
of elasticity about one-half to two-thirds
that of gravel concrete. The ultimate
strengths of gravel and Ha>dite concretes
are about the same.
Professors Moore and Richarts will
have papers in the volume of articles of
the New International Association for
Testing Materials. Professor Moore's
article will be 'Calibration of a Testing
Machine." Professor Richarts' article will
be "Stresses and Strains in Reinforced
Concrete Columns." These articles are
published in French, (Jerman and Eng-
lish.
The first meeting of the organization
will be held in Jurich, Switzerland, this
coming September. The purpose of the
New International Association for Testing
Materials is to be more or less of a melt-
ing pot for the engineering ideas and ex-
periences, along testing lines, of all the
countries in the \vorld.
R. B. H. Moorman who received his
master's degree in February and com-
pleted his work as a special research
graduate assistant in civil engineering has
been employed as a special research as-
sistant in applied mechanics to work with
Professor Richart in the "Investigation of
the Stability of Concrete Masonry Walls."
This work is to be carried on by the En-
gineering Experiment station of the Uni-
versity of Illinois in co-operation with the
Portland Cement association of Chicago,
Illinois, and the Concrete Masonry as-
sociation of Milwaukee, Wisconsin.
It is planned to test nearly a hundreil
wall panels made of concrete blocks.
These panels will be approximately si.x
kel \side and nine teet high ajid will
weigh about one and one-half tons. It is
only through the new 3,000,000 pound test-
ing machine that the I'niversitv is able to
test wall panels of this size.
The blocks used will be made of vaii-
luis aggregates such as cinders, Haydite,
sand, gravel, limestone and slag. Various
types of mortars, different types of blocks
and various wall thicknesses will be used.
This investigation will be very similar
to the one made by the Bureau of
Standards at \^'ashington, P. C., with
walls of clav tile and brick.
Sigma Phi Delta
.'\t a recent meeting the annual election
of officers took place. Results as follows:
president. Lib Panichi, ry. e. e. '32; vice-
president, Allan Hottes, m. e. '32; treas-
urer, Paul Bickenbach, m. e. '32; secre-
tary, Frank Hood, c. e. '33.
A symposium meeting was held at the
chapter house on Sunday, March 8, 1931.
The principal speaker was Prof. H. E.
Babbitt of the department of civil en-
gineering. His talk was on "World En-
gineering." Invitations were sent to those
freshmen in the College of Engineering
who made a four point average or better
during the first semester. Last semester
a smoker was held for these men at which
the presidents of all the honorary organi-
zations in the College of Engineering ex-
plained the requirements for entrance in
their respective societies. During the past
two years t^vo such smokers have been
held and found so successful that it has
been decided to make them an annual
function of the chapter. One will be held
during the first semester of each year im-
mediately after the six weeks' grades are
reported to the Dean's office.
We wish to thank the presidents of the
organizations who so fully co-operated
with us and we hope that the future
presidents will do likewise.
Formal initiation was held at the
chapter house on Saturday, February 28,
1931. Four men were initiated; the\
are, Ray Dunn, m. e. '33; Sam Mitchell,
eng. phy. '31; "Bud" Peters, arch. '34;
and "Spec" Wood, c. e. '33. Pledges for
the second semester of the current year
are: Ed Hagglund, c. e. '34; "Jim" Heuer,
c. e. '33; "Hank" Lessler, c. e. '34; Yale
Naset, a. e. '34; and "Hank" Warren,
ry. e. e. '3 3.
On Saturdav, .'Vpril 25, 1931, the annual
spring dance will take place. Music will
be furnished by Jack 0'(?rady and his
orchestra, from 'Ferre Haute, Indian:).
.le-
ited
Electrical Engineering
F. Ellis Johnson, head of the c. e.
partment of Iowa State Iniver-
here February 16.
Prof. H. A. Brown has been spending
considerable time in Chicago in regard to
co-operative work and investigations nl
methods of testing high voltage cables.
Architecture
The preliminar> exercises nf the I'rancis
J. Plyni I'ellowship in architecture have
been held, and the four men who sub-
mitted the !>est designs ha\'e been chosen,
;ind will compare in the final exercises in
the near future. 'Fhc following were the
four men that were chosen from twent>'-
scven who submitted designs: J. F. Mal-
loy, F. J. Hessal, Robert S. MaVberg, and
Harry J. Harman. I'he aboved mentioned
will submit designs, the winner of which
will be rewarded with a one year's trip
to F!;urope, where he will study architec-
ture. He will spend eleven months in
Europe, eight of which must be spent in
some recognized school of architecture,
while the other month will be spent on
the campus of the t'niversity of Illinois
preparing his thesis, which will consist of
a resume of his studies abroad.
The designs submitted to the Beaux
.\rts exhibition recently held in New York
have all received rewards. The design of
a small Roman tomb done by Richard E.
Holt won a first mention, as did the
drawings of R. D. Deetcr, W. A. Ganster,
and W. H. Schcich, who designed a
presidential drawing-room. Awards were
given to all designs from the LTniversity
of Illinois.
The faculty of the University of Illinois
exhibited their work at the gallery in the
Architecture building February 14-29. .All
members on the faculty who have any
work to display, whether in oils, ink, or
statuary will be represented.
There will be an exhibit of works rep-
resenting the Associated Collegiate Schools
of Architecture on April 27 to May 9. All
recognized architectural colleges are rep-
resented in this exhibition.
Oriental Rug Exhibit
During the middle of Februar\ Nahi-
gean Brothers of Chicago exhibited a rare
collection of modern and antique oriental
rugs, in the architectural gallery. The
rugs, some of which commanded fabulous
prices, were masterpieces in workmanship,
especially the antiques which were made
b>' hand ; of silk or wool dyed with
vegetable dyes. Each rug contained a de-
sign which represented a story. The de-
signs varied, some were made up of geo-
metrical devices, others were floral. F^ach
design was characteristic of the tribe who
made them. The human figure was hardly
ever used in the design because, as the
Persians say, man is modelled after Allah,
and only Allah can make a perfect man.
By studying the designs in a rug, one can
see that there is no symmetry at all, al-
though the rug may appear perfectly
balanced. Each little variation in a
geometrical figure will represent some
episode in the history that the rug will
tell. In many ways the worymanship on
the rug represents the ideas of this race
of people, much as architecture of Eg> pt,
tireece, and Rome has done.
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Mechanical Engineering
The National Association of Practical
Refrigerating Engineers held a meeting
at the University of Illinois February 20
and 21. All meetings were held in room
107 in the M. E. Lab. The following
papers were presented Friday 10-12 a. m.
a. "X'oliimctric Efficiency" by I. C.
Reed and F.. E. .\mbrosius.
b. "Water Treatment for kc Man-
ufacture" bv n. B. Kcves and Dana
Uurke.
Saturday 9:30-12:30 a. m.
a. "Low Temperatures iu Refrigerat-
ing work." Freezing of meat at 50° F.
or lower, by H. Sloan.
b. "Air Conditioning" by Willis II.
Carrier.
Friday afternoon was spent inspcct-
iog the different laboratories of the Tni-
versity. \ lecture and special dem-
onstration was held in the E. E. Lab.
Friday afternoon on the "Operation of
Motors.'' A dinner was held Frida\ eve-
ning at the I'rbana-Lincoln hotel.
The investigation of the ventilation of
the new Chicago subway is progressing
rapidly with the erection of model towers
in the M. E. Lab. The problems to be
met in the \entilation of this subway are
different from that of the Holland tunnel
untler the Hudson ri\'er between Ne\v
^'ork and Jersey city in that there will be
no poisonous gases created by automobile
traffic. The ventilation of the Holland
tunnel, incidentallx", was based on the re-
sults of tests under the direction of Pro-
fessor A. C. Willard made at the Iniver-
sity of Illinois.
The ventilating system for the State
street subway must be capable of supply-
ing 2,960,000 subic feet of outside air per
minute, which will provide under maxi-
mum conditions, a complete change of air
every five minutes. The air will he in-
troduced both at the lower or train level
and also at the upper or mezzanine level
through special ventilation towers sup-
plied from main air ducts running under
the station platforms. These towers and
air outlets will be designed from the re-
sults of the tests now being made in the
M. E. Lab. under the direction of Pro-
fessor A. C. Willard.
The ventilating system will not only
provide fresh air for respirational pur-
poses but in the summer months when the
heat from train motors, brakes, lights and
pe(tple becomes objectional, the air will
also serve as a cooling medium. The sys-
tem will also be made flexible so that it
will only be necessary to operate all of
the fans during rush hours on extremely
warm days. In no case will the air he
discharged directly on the people in the
subwa\
.
engineering at the University and is in
charge of instruction in the Power Lab-
oratory and class instruction in steam en-
gineering and internal combustion engines.
the transit problems of Chicago's surface
transportation.
Professor Poison has \% ritten a book en-
titled "Internal Combustion Engines" to
be used by students who have some train-
ing in fundamental thermodynamics and
some conception as to the construction of
Internal combustion engines. Therefore,
the more commonly used equations of per-
fect gases are listed in the appendix with-
out their derivations.
In describing the Otto cycle and Diesel
cycle, the tlescriptioti and illustration of
the cycle is taken up before the theo-
retical development. .•\n analysis of the
performance and test data is next pre-
sented. Typical examples and problems
are given at various points in the text as
a guide to the students and instructors.
Professor Poison is professor of steam
.\ total of one hundred and thirty stu-
dents and faculty men attended the meet-
ing of the student branch of the .\. S. M.
E. held in the M. E. Lab. February 11,
1931. This is a record attendance. The
program consisted of a four reel film,
furnished by the tireat Lakes .Air corpora-
tion, showing the manufacture and dif-
ferent steps in the assembling of an aero-
plane. X'iews of the completed plane and
of the test flight completed the picture.
.\ co-operative banquet for all students
in mechanical engineering was planned
by the .\. S. M. E. and Pi Tau Sigma,
rhe ban<|uet was held at the Inman hotel,
Sunday evening, March 1, 1931.
The present officers of the student
branch of the A. S. M. E. are:
Pres.: R. P. Honold.
\ice-Pres.: W. S. Benjamin.
Sec; V. L. Durrstein.
Treas.: W. R. Reinhold.
\n\ student desiring further knowledge
of the student chapter of the A. S. M. E.
may obtain such information from any
one of the abo\-e named men.
G. E. D. Department
On the evening of February 4 an in-
formal party was given by Mr. and Mrs.
C. II. Springer of 909 West Springfield
avenue. The entertainment consisted of a
treasure hunt, at the end of which the en-
gagement of Miss Catherine Harrington
'33 of Danville, Illinois, to Mr. Stanlev d.
Hall '23, Maine, was announced.
.\ kitchenware shower was given after
the announcement of the engagement.
Engineering Societies
Kta Kappa Nu, hon<irar\ electrical en-
gineering fraternity, formally initiated
five junior and five senior engineers at
an initiation banquet given at the Tr-
bana-Lincoln hotel, January 12.
Prof. A. R. Knight of the e. e. depart-
ment acted in the capacity of toastmaster,
and the welcome and response speeches
were given by W. P. Burglund and D. L.
llumm respectively. The feature talk was
made b\ Prof. \'ladimir Karapetoss of the
e. e. department of Cornell University, the
title of which ^vas "What Music Means
to Me and My Engineering Friends." .\
short address was also given bv Prof. E.
B. Paine.
The pledges initiated at this baiu|uet
were J. D. Lowe '31, F. M. Deerhake '31,
D. L. Pettit '32, H. H. Cohenour '31, (J.
Aichele '32, I. A. Harvev '31, D. L.
Ilumm '32, R. L. Dow ell '32, B. Gollub
'31, H. Stevens '32.
The officers elected for this semester
are: president. J. H. Armstrong; vice-
president, D. L. Humm; recording secre-
tary, (i. W. Pickels; corresponding secre-
tary, C;. F. Meyer; treasurer, B. Gollub.
I'hc first dinner meeting of Sigma
Epsilon, was held at Sigma Phi Epsilon
House, on Fuesdav evening, March 3rd,
1931.
Cordial invitations were extended to all
members of the Railroad club, and large
representation was appreciated.
Fhe discussion of the evening was on
Tau Beta Pi held a social gathering
Sunday evening, February 22, at the
Southern Tea Rooms.
Fhe faculty members were well repre-
sented and a general informal discussion
was held on the program of the spring
semester.
Sigma Fau, honorary engineering fra-
ternity, held a dance February 28 at the
Sigma Pi house to which they invited the
members of the local chapter of Tau Beta
Pi. Jack Liesenring and his "Illini Aces"
furnished the inusic for the occasion.
Fhe dance committee was composed of
C. i:. Staples '31 e. e., J. D. Lowe '31, e.
e., \
. W. Joslin '31 m. e. and R. Mac
Clinchie '32 e. e. Dean H. H. fordan.
Prof. F. A. Russell of the B. O. &' O. de-
partment and Prof. J. K. Tuthill and L.
L. Smith of the railway and electrical de-
partments respectively were the chaperones
for the dance.
.\ Pi Tau Sigma meeting was held Feb-
ruary 12. The pledging of new men was
discussed. The present officers are: presi-
dent, Jean E. Lattan ; vice-president, J.
.\. Harve\ ; secretarv, E. J. Pouzar; treas-
urer, E. A. Shultz.
.At a recent meeting of Pi Tau Pi Sigma
officers for the second semester were
elected. Thev are:
Pres.: R. P. Honold.
\'. Pres.: C. M. Mackenzie.
Treas.: R. H. Newell.
Record Sec: C. A. Davis.
Corres. Sec: F. M. Somers.
'Paw, what is a bicuspid?"
"A bicuspid, my son, is a double-
barreled spitoon."
"When you throw a match in the air
does it light?"
"No."
"Then Newton must be wrong."
.An old fashioned girl is one who takes
the cigarette out of her mouth before pull-
ing her night-gown over her head.
—Co-ol'erath'c Engincir.
Women keep their chins in their hands
when they are thinking to keep their
mouths shut so they won't disturb them-
selves. —Co-operati'vc Engineer.
Fhe sweet girl graduate was being
shown through the locomotive shop.
"What is that enormous thing?" she
asked.
"That,"" explained the guide, "is a
locomotive boiler.""
'.And why do they boil locomotives?"
she insisted.
"To make the engine tender."
—Co-operalh'e Engineer.
AND WILL BE!
She doesn't paint, she doesn't rouge
;
She doesn't smoke, she doesn't booze
She doesn't kiss, she doesn't pet;
She's fifty-eight and single yet!
—Mieliitjan Teclinic.
"I'd like a couple of hard boiled eggs to
lake out," said the student to the girl at
the lunch counter.
"O. K., kid," came back the skoii, dimp-
ling, "Mamie and I will be off in ten
minutes.
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Electric C^ontrol Permits
Two Elevators on Same
Shaft
As the height of a buildiiiR increases
the luimher of elevators required also in-
creases due to the greater nunnber of
people using the upper portions of the
Iniilding. The shaftways of these elvators
reduce the rentable area of a tall building
to a great extent. As many as t\vent>-
tivc elevators arc not uncommon, and the
use of dual elevators in certain typical
buildings would save floor space which
could be rented for $35,000 to $85,000 a
year. For example a twenty-story build-
ing having four express and four local
elevators each with a shaftway area of 50
s(|uare feet would rei|uire an area of 6,000
s<|uare feet if the usual single elevator
per shaft were used. The floor area re-
<|uired for the same building when dual
operation is used would be +.400 square
feet, representing a saving of 1,600 s<iuare
feet which if rented for an average price
of $4 per sc|uare feet per year would in-
crease the annual income of the building
$6,400. .\ combination of electrical and
mechanical control has now made it
possible to operate two and even three
elevators in the same shaftway and the
first installation of this kind has been re-
cently made in the Westinghouse company
building at East Pittsburg, Pennsylvania.
When two elevators are used in this
manner, one is operated as an express to
the upper stories, while the other is used
to serve the lo\ver stories of the building.
These operate on a definite time schedule
and complete their trips before either
starts in the other direction. The possi-
bility of collision due to incorrect schedules
or other mechanical troubles has been
eliminated by the use of three safety
svstems. Each car has been made the
limit of travel of the other, just as in a
single elevator system the top and the
bottom of the building are the limits of
travel. An automatic electrical block
system operated from the floor selectors
applies brakes to the rails and slows down
and stops the cars, the same as if the
landing button had been pressed. Should
the electrical device fail to function when
the car is approaching a dangerous posi-
tion, a mechanical device comes into ac-
tion. This consists of a differential gear
attached to each car by a steel tape so
that the movement of the gear depends
upon the position of the cars. The dif-
ferential gear control reduces the speed
of the approaching car and finally stops
it by reducing the tripping speed of the
governor, which applies the car safeties.
The difi^erential gear also establishes
electrical cotmections which slow down
the car and operate independent of the
block system. The car brakes can be ap-
plied bv manual control from each car
also.
The cars are provided with three lights
located on the control panel of each,
which indicate to the occupants the speed
at which they are traveling and also if
they are slowing down or stopping for
any reason. The lower car is supported
on cables ruiuiing down the side of the
shaft and the upper one is supported in
the usual manner. The counter weights
operate on the same set of rails and the
upper one carries a device which engages
steel jaws with the rails preventing it
from falling on the lower should the
hoisting ropes become disconnected. We
are told in the Eli-dric Journal for 1931
that this dual operation system for eleva-
tors is much safer than the single elevator
system, due to the fact that more safety
devices are incorporated in it.
The "Ro-Railer"
The prospect of a new era of trans-
portation has been opened up by the suc-
cessful trial of the new ro-rail motor
cars in London. These vehicles, as the
name implies, travel on the road as well
as on the rails. It is hoped to speed up.
b\' a door-to-door service, both freight and
passengers. This is true especially in
Europe, where short hands are so numer-
ous. It would he very convenient to the
manufacturer, who wished to ship a few
tons of material over a distance of two
hundred miles, to load up a truck that
would take his material over roads and
rails to his customers door, without having
to waste time of loading and unloading
at rail heads.
Simplicity is the keynote of the design
of this new coach. Flanged rail wheels,
neatly concealed on the axis behind
balloon tired wheels makes it possible for
the ro-railer to travel on the highway
as well as on the rails. The balloon tires
can be raised in about two minutes, when
taking to the track, so they will not cause
accidents when crossing a switch. The
low center of gravity and the weight upon
the axles are designed to afford safety
in crossing switches at high speeds.
The Lang laminated wood wheel is used
on the rails in order to eliminate as much
noise as possible. Ihis wheel has strength
as well as resilence. The springs have
reached a happv medium between the rail
and the road re(|uircments, and will thus
afford the maximum comfort for travel at
sixty miles an hour on rail and forty
miles an hour on road.
The motor is small enough to pull a
small train, but the car itself can be at-
tached to another train, whether freight
or express and the motor can be disre-
garded. The gear ratio for road travel is
exactly the same as that of our continental
busses, but for rail travel it has been
found wise to suppliment the gear box to
reduce the number of eM;;ine revolutions,
rhc car is equipped with biitli railwax
and automobile brakes.
Refrigerating Machines
Used for Heating Purposes
W'e are told in the Februar\' issue of
llialinij and Plunibinij that refrigerating
machines are being advocated in Ital\' for
the heating of homes. It might seem odd
that such a machine couUl be used for
heating purposes, but this idea was pro-
posed as early as 1852 by Lord Kelvin.
•A refrigerating machine consists essen-
tially of four mai[i units, namely, a com-
pressor, condenser, expansion valve and
refrigerating coils. The operation of the
machine consists of compression of the
gas. which is ammonia, sulphur dioxide,
or similar gas, a cooling and consequent
liquiding in the condenser, the expansion
of the li(|uid to a vapor through the valve
and finalli the absnrbtion of heat from
the body to be cooled, by the refrigerating
coils. It removes heat fr<im the body to
be cooled to 0°C or less and rejects it
to the condenser at a temperature of 20°
to "25 c.Added to this heat is also the heat
etjuivalent of the work ref]uired to drive
teh machine. When used for cooling pur-
poses this heat is of no use and is ab-
sorbed by cooling water in large ma-
chines and by the atmosphere in house-
hold refrigerators.
If the body to be cooled were made the
outside atmosphere the heat from it and
from the work of the machine, absorbed
by the water in the condenser could be
distributed through a house, by pumping
the water to radiators, this being similar
to our hot water system of heating. Under
such conditions, extracting heat from the
external air, one obtains from 1 k. w. hour
from 3,000 to 20,000 calories, of which 864
comes from the electric force and the rc-
?iiainder from the surrounding atmosphere,
heated as ever>thing is, b> the sun. It is
hard to conceive of absorbing heat from
the surroundings when their temperature
is low, but this is possible due to the fact
that the temperature of the gas will be
lower and there will be heat flow to it.
The amount of useful heat per k. iv.
hour obtainable with refrigerating ap-
paratus depends upon the power of the
machine and upon the difference between
the temperature levels, being greater as
the machine is more powerful and less as
the temperature change from the refrig-
erating coils to the condenser increases.
If this system becomes practical the
same machine could be used for heating
a home in winter as is used in cooling it
in summer. This would however, neces-
sitate a new method for low temperature
heating; that is from 20" to 25° C in-
stead of 80° to 90° C as used in present
methods. It is claimed that in some in-
stances electric refrigerating heating ma\
be cheaper than other methods.
The article states that the problem is of
iinportauce in Italy, because with the
adoption of electric heating the nation's
bill for imported coal could be decreased
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and also in that a market at a low price
could he developed for current in hours
of low consumption, when heat could be
accumulated and stored in insulated
tanks to be drawn upon duriiiR all hours
of the da\.
The Campbell Racing Gar
A few weeks ago Captain Malcolm
Campbell drove a car on Daytona Beach
at a little over four miles a minute. It is
about a mile a minute faster than the
average airplane flies, and about two
miles a minute slower than the fastest
plane has travelled. It is faster than an\
human has travelled on land or sea.
To accomplish such a feat it was neces-
sary to build a car that would withstand
many abnormal stresses. In its construc-
tion engineers had to use their greatest
skill to produce a car that would increase
the speed of the record by 14.287 miles
per hours. Many unique methods were
used to overcome the problems that pre-
sented themselves.
To make possible such tremendous
speeds the stream-line is the first thing
to solve. A wind tunnel is used and the
wind effects are found by using a clay
model in the same way that the airplane
design is tested. In this way the points
of greatest air pressure can be found and
the best stream-line can be decided upon.
When a car is travelling at the rate of
2+5 miles per hour the wind speed is
numerically the same. This exerts an
enormous pressure on the front of the car
while a partial vacuum is formed at the
back. This vacuum, or negative pressure,
on the rear, tends to raise the back end of
the car up, and cause it to turn turtle.
Therefore the first thing that stream-
lining must do is to equalize the pressure
at all points.
The chassis, \vhich bears the entire
weight, must be extremely strong, and
must he braced against every possible
stress that the stream-line will give. I'n-
derneath the chassis runs the under pan
that screens all parts from the wind
stream. The wheels are also stream-lined.
The front wheels only need a fairing in
the back in order to stop the disturbing
eddies. The front of the wheel is stream-
lined enough without further help. The
rear wheel must he stream-lined in back
and in front, as it gets all the air dis
turbances from the rest of the car.
The Blue Bird is powered h\ a 1,4U0
horsepower Napier twelve cylinder, super-
charged airplane motor. The transmis-
sion is not direct, however, as such a
system would necessitate the driver to be
raised about a foot, thus spoiling the
stream-lines. In order to make this change
a huge gear box, which is (juite an en-
gineering feat in itself, was constructed
which ofltset the transmission shaft to the
left of the center. The top of the driver's
head is now thirty-nine and a half inches
from the ground.
The wheels were quite a problem in
themselves. As we know that if a solid
steel fly wheel exceeds what is called its
critical speed, it will fly to pieces, so
great is the centrifugal force. The tires,
if ordinary tires were to be used, would
fly off like mud when the car reached
its maximum speed. Therefore the wheels
must he designed to take care of the
teriffic pressure, and the heat generated.
As it is the centrifugal force that is great
enough to cause the radius of the wheel
to increase an inch and a half when
travelling at the rate of a hundred and
fifty miles an hour.
The brakes caused another pnililein. A
special vacuum motor was used in order
to give a steady increasing pressure. This
pressure could not go over a given point
in order not to cause the brake drums to
burn. The radiator was built in a
separate unit in order to allow a small
stream of air to pass through without dis-
turbing the internal bracing. Force pumps
were necessary to feed the motor as the
momentum was so great that it overcame
the effect of gravity.
The greatest menace to high speed
driving is the possibility of swerving.
This is overcome on the Blue Bird by a
huge fin, which acts to prevent this
danger. As a final step to perfection, the
stream-line must be made as smooth as
possible. In order to reduce this skin
friction twenty-two coats of paint were
used.
Lead in Missouri
Charles W. Cuno describes "The Ro-
mance of Lead in Missouri" in the Jaiui-
arv issue of the Journal of Industrial and
Engineering Chamistry.
Persisting through centuries of exploita-
tion, the state of Missouri has produced
over one-third of the lead secured in the
United States, and almost one-sixth of the
total production of the entire world. Its
productions aggregate some nine million
tons, having a value well over one-half
billion dollars.
The Indians secured lead here from the
surface outcrops, and for a while used it
as a medium of barter. A while after the
French secured control of the country, in
1719, operations were begun by searchers
for more precious metals, hut were soon
abandoned. Not long afterwards a French
soldier of fortune, with a considerable
group of artisans and miners, came into
the region, and opened several mines,
among which is the famous Mine I.
a
Motte. These were worked until 1742,
when financial difhiculties caused their
abandonment.
In 1708 Moses Austin, a Virginian,
started a shaft and set up the first re-
verberatorv furnace. Crude as his meth-
ods were, thev were the best instituted,
and he gained a monopoly on the work
of that type. No distinct improvements
were instituted until 1836. when a Scotch
Hearth furnace was introduced. Since that
time, new improvements have filtered in
gradually, until now there are a variety
of processes in operation. The Civil war
gave a considerable stimulus to the iiuius-
trv, causing the price of lead to go up
to a price where it persisted for a long
time afterwards. During the years from
18M to 1864 the Mine La Motte alone
produced 3,500 tons of lead.
.After the war, the small, individual
companies combined to form larger ones,
until now there are reallv only two large
companies in the field. These companies
have some single mills that handle 3,600
tons of crude ore in one day.
Illumination for Football
In the .Atlantic Citv .\uditorium the
football teams of Washington and Jeffer-
son College and Lafayette College re-
cently met in the first indoor football
game. Playing before a crowd of ap-
proximately 20,000, many of whom were
in formal evening clothes, the red and
black of Washington & Jefferson tri-
umphed over the F.astonians by a score
of 7 to 0.
To provide ample illuminalion tor the
game, the normal lighting ccjuipment ot
the auditorium, which utilizes 600,000
watts, was supplemented by the addition
of a powerful flood-lighting system using
another 200,000 watts. The main lighting
consists of 540 floodlight projectors spaced
14 feet apart in the trusses arching across
the curved ceiling. I'sing a white football
and playing in the light provided by the
two lighting systems, the players experi-
enced no difficulties due to poor visibility.
The roof of the auditorium is supported
by ten pairs of 3-hinge trusses weighing
220 tons per pair. The>' have a clear
span of 350 feet and a clearance abos'e
the playing field of 135 feet. It was noted
during the game that the highest and
longest punts seemed pvniy in their re-
lation to the roof of the auditorium.
The interior of the auditorium meas-
ures approximately 500 feet by 300 feet ;
therefore, ample room for a full sized
football field with comfortable margins
on the end zones and the sidelines was
available. The absence of pillars in the
auditorium assured unobstructed vision.
The field was composed of dirt brought
from the interior of New Jersey in 48
freight cars. The total weight of the dirt
laid and rolled to a perfect playing sur-
face was 2,500,000 pounds.
The formal clothes and the very notice-
able lack of hats on both men and women
constituted new notes among a crowd
witnessing a football game, usually asso-
ciated with fur coats rather than with
the black and white and gay colors of
evening dress. Immediately following the
game, a dance Avas held in the .Audito-
rium ball room, a separate room, the
dance floor of which can accommodate
2,500 couples.
1930 Electrical Improvements
Cireat strides of progress have been
made in many directions during 1930 by
electric companies. This forward move-
ment has been particularly conspicuous in
the fields of research and development,
scores of new improvements having ex-
tended the scope of electricity by finding
new functions and iu'\\ services for it
to perform.
I''lectrical engineers and executives
sound an optimistic note as they look into
the future after reviewing the past vear
and they predict that the progress which
has brought the scientific world up to
the present will give it momentum to con-
t i n u e this engineering achievement
through 1931 and beyond.
Included in the list of achievements for
1930 are three which are still in the de-
velopment stage and have not reached
production for commercial m.arkets. Those
are the photo-electrical traffic light con-
trol, the stroboglow and the mercur\ grid-
glow tube.
.Actual installati(Mis are now proving
the value of the photo-electrical trattic
light control at major-minor street and
highway intersections. Practical use is
being made of the stroboscope in the ob-
servation of gear teeth meshing at high
speed, of airplane propeller blades and
similar objects in motion. Many possible
and practical applications are foreseen for
the grid-glow tube, an essential part of
both the trafiic light control and the stro-
npe.
Water-power development has been
notable with unusual installations in Ver-
mont. North Carolina, at Niagara and
in Ruskin, British Columbia. Several
3,600 r.p.m. steam turbine generator units,
rating 15,000 kilowatts and having only
63 percent the weight of their slower
predecessors but with five percent more
(Conlhiued on Pane 21)
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MoNTGOMiCKv H. (',\si;, CO. '06, is the
cnt;iiicer of coiistiiictioM for the Rrcat new
Kiil van Kiill bridjje at New \'ork iit\.
The closure of the steel arch «as com-
pleted October +, 1930, but the bridKc "ill
not be open for traffic until 1V32. Sim-
ultaneous with this construction is that
of the Sydney Harbor Kate in Australia.
Neither is approached in length of span
by any similar structure and oid\ the Hell
Gate arch rivals them in size. The Eii-
ijineirintj News-Riioiii for October 23,
1930 says: "Both are epochal structures,
setting new heights of attainment in struc-
tural analysis, rolliiig mil! practice, use of
new materials, and fabrication and
erection of structural steel. The fact that
the arch has entered the field of long-
span bridges, heretofore dominated by the
suspension and cantilever types, is im-
portant. The arch has long been con-
sidered the most difficult, the most un-
certain, and therefore the most dangerous
of bridges to construct. Once completed,
it ranks high in effectiveness and
efficiency, but until it is closed, at the
very end of the erection period, its fwo
halfs are dangerously unstable."
Continuing in another article: "The
arch (of the Kill van Kull bridge) is the
longest yet built ; it was erected by the
cantilever method from falsework placed
and released successively as erection pro-
ceeded ; and closure was effected nearly
2>0 feet beyond the center of the arch,
a re(|uirement made necessary by the
location of the ship channel (in which no
falsework was permitted) near the south
shore of the Kill van Kull."
Myron S. H.\ncock, e.e. 17, is now
assistant manager of the industrial motor
department of Westinghouse, located in
Wilkinsburg, Pennsylvania.
W.WSK Pringi.k, c.e. '07, died as the
result of heart failure at Kansas City,
Missouri. Pringle was working for
Woods Brothers Construction company.
From 1909 to 1919 he was an engineer
in the construction department of the
Burlington railroad, leaving that to be-
come chief engineer for Woods Brothers.
He became a outstanding authority on
river and harbor construction and op-
erated the construction of this corporation
on almost all the western rivers and sea-
wall construction along the (Julf coast.
Ralph Moojkski, who was awarded the
honorary degree of doctor of engineering
hy the T'niversit>' in 1911, was presented
with the Washington award of 1930 in
engineering recentl)'. This award is given
anruiall>* "to the engineer who has done
the most for the happiness and welfare
ol humanity." It is conferred by five
leading engineering societies, A. S. C. F..,
A. S. M. E., A. S. M. and M. F., A. I.
K. E., and the Western Society of En-
gineers.
.\. M. joiissos, ni.c. '03, is supcrii
teiidein and chioi ongineer of the Barni
Drill conipain al Rocktord.
V. R R,\M).\i,i.
Frank R. Raxdali,, arch. e. '05, and
his brother, EowiN, arch. e. '11, has
structurally designed some of the best ap-
pearing buildings in Chicago. Among
those which they have designed are the
new \'ictor Lawson Memorial Y. M. C.
.\., the Medinah Athletic club, and 1400
Lake Shore drive, which in 1926 was the
tallest concrete building in the world.
They also designed the unique Fosha\
tower in Minneapolis.
.\lii.hs n. CAno\, c.e. '21, for the past
three years has been making a survey of
the conditions of 6,000 miles of concrete
highways in practically every state east
of the Mississippi.
Frki) W'eick, m.e. '22 is conducting re-
search work at Langley field, \'irginia, on
a new type of airplane control that will
eliminate the danger of landing. He has
also been selected to design the propel lors
for the new (.Joodyear dirigible under con-
struction at .\kron, Ohio.
V
. F. I.ACKF:^, c.e. '2S, is supervising en-
gineer lor the Burns-McDonnell Engineer-
ing coinparn, Kansas City, Missouri.
Mii.i()\ li. Norman, m.e. '20, is design-
ing engineer for the .\merican Bridge
company, Chicago.
R. W. OwKNS, m.e. '14, formerly man-
ager of industrial motor engineering of
Westinghouse, has been made general
manager of industrial engineering. In
1915 he received his M. S. from the I'ni-
versity. He entered the d. c. section of
the motor engineering department in 1916.
In 1919, he was appointed section en-
gineer in charge o( this section, and iii
1927 he was appointed manager of the
industrial motor engineering department.
Several of his articles have appeared re-
cently in the Electric Journal.
IlAROt.n L. Parr, c.e. '20, is superin-
tendent of construction with Allied En-
gineers, incorporated, Saginaw, Michigan.
Fj.mer W. Marx, arch. '22, is with C.
W. Lampe and company, Chicago, and is
also interested in the Lamar Construction
company.
CJeorck R. Whkfi.er, m.e. '23, is presi-
dent and treasurer of the Bushnell Pump
company, Bushnell, Illinois.
Lkon B. Kordel.l, c.e. '24, was resident
engineer on the new Wabash avenue
bridge, Chicago. This bridge, which cost
$3,500,000, is an arch bridge, the two
parts counterbalanced by weights of 1,500
tons each as they were lowered to make
the closure. The first bridge on this was
built by subscription, the white settlers
contributing $282, and the Pottawatomie
Indians $200. It was a span of floating
logs and was used until 1840.
Harold E. Wessmak, c.e. '24, who for
a year was professor of bridge construc-
tion at Nanyang university, Shanghai,
China, has returned and is now connected
with Waddell and Hardesty, consulting
engineers, New York.
Don S. Kino, arch. '27, after a .\ear of
graduate work at the University, is now
a member of the department of architec-
ture, Columbia university.
B. Leighton Wellman, m.e. '30, is ai
instructor in mechanical engineering a
Worcester Polytechnic institute, Worces
tor, Massachusetts.
Charles B. Burdick, c.e. '95, recently
contributed an article, "Supplying Water
to a Large Memorial Fountain" to the £«-
i/inrrrinti Ncu^s-Rccnrd. It dealt with the
Buckingham Memorial in Chicago, where
Burdick is a prominent hydraulic en-
gineer.
CUREIS Mainlm, arch. '92, is in the
architectural department of the Missouri
Pacific Railroad company at St. Louis. He
also finds time for art, some of his sketches
and canvasses being sold in St. Louis'
leading stores.
March. I ^'3
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MoRGAK J. Hammers, in.e. '98, is vice-
president nf the Petroleum Heat and
Power company, makers of fuel oil and
oil burners. He was a pioneer in the
development of oil burners for furnaces,
and years ago manufactured a steam auto-
mobile.
Wil.i.ARi) L. Fxv, m.e. '07, attended a
conference of Illinois weights and measure
inspectors and read a paper before the
conference. He is with the engineering
department of W. and L. E. Gurley, man-
ufacturers of engineering instruments.
('. H. ToRSQliST, c.e. '07, is now at
Poison, Montana, where he is superin-
tendent of a dam being constructed by
the Phoenix l"tilit\ company on the Flat-
head Intlian reservation.
IU'(;ii A. Krown', e.e. '11, is a professor
in the department of electrical engineer-
ing.
.Arthur F. Connard, m.e. '12, is now
located at Pottsville, Pennsylvania, at the
headquarters of the Philadelphia and
Reading Coal and Iron company.
Frank J. Hokfmas and Enwis F.
North, both arch. '14, are together in
Racine, Wisconsin.
RoRKRr L. Smart, e.e. '14, is with the
Southern California Edison compan>,
located in San Gabriel, California.
Runoi.F S. Pfeiffer, m.e. '17, is in
charge of tractor engineering for the
Caterpillar Tractor compan yin Peoria.
J. P. Smai.iavooi), e.e. '17, is district
traffic superintendent of the -American
telephone and Telegraph company at St.
Louis, Missouri.
Thomas A. Collins, m.e. '28, is secre-
tary of Blackman-Hill and company, in-
corporated, machine tool manufacturers,
St. Louis.
\\'iLLL\M Gansters, arch. '30, is an as-
sistant in architecture at the University.
Last summer he was the designer and
supervisinb architect of Christ churcli,
Waukegan.
Charles H. \ m\., c.e. '91, has been ap-
pointed state highway engineer of Colo-
rado. .According to the Denvir Post, ".All
the rigid re(|uirements for appointment
were met by Vail, who is widely known
as a most capable engineer." Since 1908,
Vail has lived in Colorado, being first
connected with various railroads as
locating engineer, chief draftsman, chief
engineer, and general manager. He en-
tered the service of the state in 1917,
when he was appointed engineer for the
state public utilities commission. He was
named manager of parks and improve-
ments in Denver in 1923.
WiLLL\M Miller, c.e. '92, is with the
Wichita Railway and Light compan>.
Wichita, Kansas.
Pkrc\ Walton, c.e. '94, formerl\ with
the Illinois Steel Hridge company, Jack-
sonville, is now with the National Iron
company, UuUith, Minnesota.
.\. V. North, arch. '85, is the author
of an article in regard to the 1933 Chi-
cago fair in the recent issue of the
ll'isltrn .In/iilrit.
Ethan Philbrick, c.e. '81, after many
years in railroad and hydraulic engineer-
ing, is now a fruit-grower in Georgia.
W .S. Weston, c.e. '81, has been the
southwest representative for the Buda
compativ for manv vears, working mostlv
in Texas, Oklahoina'. and .\rkansas.
S. I.. IlANSStN
.Vi'ANLEv I.. Hanssen, m.e. '16, is secre-
tary-treasurer of the Hanson Scale com-
pany, Chicago. They make not only the
brightlv hued health scales, tinted to an\
shade, but also make kitchen, candy, diet,
postal, nurserv, dairv, and ph\sicians'
scales.
Walier B. Griffin, arch. '99, is the
desiger of the city of Canberra, Aus-
tralia's new capital, the latest develop-
ments of which were discussed in En-
ijineering Krius-Riuont. In 1912, he won
the prize for the best design for the lay-
out for the city. The next year he went
down there to help in the work, and was
retained as a consultant until 1920. Since
then he has lived there, continuing to
cnrrv on as an architect.
Forrksi J. .Arnold, e.e. '03, is engineer
ot equipment procurement with the Com-
monwealth Edison company, Chicago. In
1913 and '14, he was president of the
Commonwealth Edison company section of
the National I'lectrical Light association,
and has designed a number of electrical
power plants, besides inventing several
electrical devices.
Harold E. Thompson, c.e. '14, is vice-
president in charge of engineering for the
Carbide and Carbon corporation. New
^ork cil\.
.\IvKON n. Downs, III, c.e. '21, is en-
gineer and secretary of the City and
Countv Planning commissions, Cincinnati,
Ohio.
John Arnold, e.e. '21, is with the en-
gineering department of Western I'nioiL
New Vork citv.
C. II. Snyder, arch. '90, was the de-
signer of a concrete stadium for the
Sacramento, California, junior college
which was described recently in the £«-
fliin-i/inff A'rivs-RtrorJ. The cost will be
$6.60 a seat. The stadium seats 22,000,
is U-shaped, and the sides are each 324
feet long.
1930 Electrical Improvements
(Continual from Hai/t 1')
)
efficiency, have been developed and a
highly efficient gcared-turbine generating
set. half the weight of those previously
built, has been perfected for marine and
other uses.
The hydrogen-filed synchronous con-
densers were among the unusual accom-
plishments of the year as were the three
"instrument transformers" by means of
ivhich great power systems can meter
electricity on a colossal scale, and a light-
weight, oil-insulated, water-cooled trans-
former, designed and constructed for a
specific location on a steel truss-work.
A new suspensioin insulator lifting 40,-
000 pounds perhaps the highest strength
suspension insulator of normal tvpe ever
made; the development of a flexible gear
through which a steamship increased her
speed one and one-half knots by the ad-
dition of 1,000 horsepower at no increase
in fuel consumption, and the construc-
tion of the first turbine-electric river tow-
boats were other chapters in the year's
history.
Instruments for measuring low energ\
alternerating current, the vacuum tube
svnchronizer, further progress of electric
ivelding in building construction and ele-
vator refinements and improvements that
made new kinds of buldings possible were
important. Carew Tower, Cincinnati, con-
tains offices, a hotel, garage, two depart-
ment stores and a score of retail shops,
and the Cathedral of Learning will house
all the main activities of the University
of Pittsburgh in its 40 floors, all be-
cause of better elevator service.
Continuing, the record includes the ap-
plication of the propeller principle to
water and air pumps; the largest single
motor mine hoist in the Western Hemi-
sphere; an electric flat iron that does itv
work in 60 percent of the usual time; a
pencil brander; high-speed relays that op-
crate in one-sixtieth of a second, three to
ten times as fast as has been customary;
metal enclosed substations, either oil, gum
or air-filled, and more satisfactory circuit
breaker performance through the use <if
the De-ion (Srid.
More and more new practical uses and
applications are being found for the "elec-
tric eye," otherwise, the photo-electric
tube. Steel mills are using this uni(|ue
device to open and close the ponderous
covers over the "soaking" pits, in which
steel ingots spend several hours at 2,-
SOO degrees temperature, before starting
through the rolls. The 'eye" also adjusts
the velvet curtains framing the varying
si/cs of pictures on movie theater screens
and it turns on hvigc electric signs without
human aid.
Old Lady (sniffing) : "What's thai
awful odor?"
Farmer: "That's fertilizer."
O. L. (astonished): 'For the lands
sake!"
Farmer: "Yes, ma'am."
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Bonnet Carre Spillway
K'unlinuid fiuiii Pa/jc 7)
is five mill's away at tliis point. A maxiiiiimi ot 2K(),(I0(I
si'cond-fcft arc to be spilled at the site.
The Hood control program provides for a maximum
of 3,0()(),0(K) second-feet at the mouth of the Red River,
one-half of which is to flow down the Mi.ssissippi with
()nl\- 1,220,(ion second-feet Howing past New Orleans.
The Honnet Carro spillway is to be used only at times
when the gage height at New Orleans reaches 20 feet.
It is estimated that the spillway need be useii only about
once every five years and for- a period of from one to
three months during each Hood.
The spillway structure proper consists of a rein-
forced concrete dam with a weir-and pier-section 7,700
feet long. The weir sections are 20 feet wide between
weirs and have neeilles at two elevations, namely, 1() and
IiS feet. This affords some extra discharge section abo\e
the prescribed capacity. In this way it is expected that
the spillway will be sufficient for many years to come.
Two side levees 12 to 10 feet high and Ij/ to 2 J/
miles apart will conduct the discharge through a flood-
way to Lake Pantchartrain. In order to start the dis-
charge the timber needles, which are one foot wide, will
be lifted from their .seats by a travelling crane operatijig
on a bridge which spans the piers.
The Fremont and Sacramento spillways are similar
to the Honnet Carre except as to discharge and scouring
action. The latter has a larger discharge and the ma-
terials scour more easily. The erosion on the downstream
toe was lessened by reducing the velocity of the water.
The main hydraidic tests were directed toward the de-
velopment of riprap and concrete mat protection. Tests
were also made on various weir sections with free flow,
partial submergence and full submergence.
Four crevasses have occurred near this site. This
fact necessitated a close examination of foundation condi-
tions. One of the crevasses was a sand-boil break and
the last one on the north bank of the ri\er remained open
eight years, silting to a depth from two to ten feet. Some
of the slit in the discharge will be deposited in the flooil-
wa\ itself, but the bulk of it will find its way to the
upper end ot L.ike I'ontchartrain. With the estimated
r'uii: of baffles uiij aitii iitulij sluhs
period ot oiH-ration of the spdlwax the average rate of
silting for the entire lake would be about 1 32-inch per
year.
At the weir site there is a deposit of good clay 13 to
30 feet in thickness, below which there is a layer of sand
which runs easily and through which percolating water
must not be allowed.
One of the most important purposes of tlie Iaborator\
was to find out means in which to dissipate the energy
of the \\'ater spilling over the dam. In order to determine
the design details of the stilling basin and baffle a flume
was built to one-sixth scale. Twenty spillway openings
were represented in a second flume built to one-twentieth
scale. This ga\e an opportunity to compare similar
factors.
Considerable time and effort was devoted to the de-
sign of stilling baffles to produce "ground" and "sur-
face" rollers to throw the water against itself. A hand
lever was used to rai.se the rows of hinged baffles from
the bottom of the stilling pool. It was found that two
rows of baffles three feet in height reduced the velocity
40 to SO per cent. It is cheaper to build baffles than to
extend the riprap. Profiles were drawn of the scour
produced in graded sand.
It was learned from tests that for a spillway such as
the Bonnet Cam'': the hydraulic jump is not effective in
dissipating the energ\' below the spillway; that an eogee
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Tall Buildings of New York
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The iK-xt fourteen stories serve as a three-step transi-
tional motif. The coming verticality of the tower is
indicated by the vertical lines of windows in the stage
where piers of white brick alternate with the lines of
windows. The spandrels are of aluminum, neutral in
tone to merge with the window openings above them.
The next three stories are marked with horizontal band-
ing that effectually separates the masses above and below.
The next four stories finally effect the transition from
base to tower. These stories project only slightly beyond
the north and south faces of the tower, and are flush
with the east and west walls. The four corners are
crowned with huge nickel chrome steel ornaments in the
form of winged helmets of Mercur\', the design of the
Chrysler radiator cap.
The treatment of the shaft is one of the most interest-
ing and effective features of the building. The vertical
lines of the tower are accentuated by the fenestration,
and this verticality is doubly stressed by the contrast with
the horizontal banding at the corners of the tower. This
banding is achie\-ed through the use of glazed black brick
courses above and below the corner windows and the use
of piers of the same material between the last rows of
windows.
The sixtieth and sixty-first stories bring about the
transition from square tower to pointed finial. The plan
of these two stories is in the shape of a Maltese cross.
The eight upper corners are marked with eight large
gargoyles of nickel chrome steel in the form of eagles'
heads. The next six stories rise to form dormers with
circular heads, above which mounts a tapering pile of
superimposed arched dormers, six in all, which supports
the slender spindle towering toward the heavens above.
The lower four stories of the base are faced with
black granite trimmed with nickel chore steel around the
store fronts. The entrances are great deep portals run-
ning up through three stories and are lined with the
same black granite. The walls of the foyer are of deep
red marble, \ariegated with buff markings. The lobby
floors are of Siena travertine, and all the elevator doors
and other trimmings are of the same metal as the exteriot
trim.
Whether or not \\e like the Chrysler building, its
unusual character and daiing design almost force one to
admire it. If considered only from the viewpoint of a
colossal advertising enterprise, we must admit its achieve-
ment. William Van Alen has certainly fulfilled his de-
sire to design a building which shoidd be not only the
tallest in the world, but also one which through its un-
usual design, should cause widespread comment and dis-
cussion. It is truly the realization, in stone and metal.
of an architect's dream.
But not long shall the Chrysler building wear the
wreath of attainment won as the world's tallest structure.
The Empire State building, now in the process of con-
struction, will rise to a height of 1,092 feet, exclusive of
a mooring mast. Thus does man ever strive to surpass
his fellows. Perhaps we should not deride this selfish
desire, since to it we owe whatever of greatness the
human race has ever attained. To this, indeed we can
attribute the unriwilled majest\' of the sk\iine of New
\'()rk.
H^il,I(K;RAl'H^
Adams, Kayne—"The Reliefs anil drills of the
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The University's Greatest Smoker
(Continued from Page JO)
combustion chamber is shown in Fig. 3. It is interest-
ing to note that the grates are covered with a tarpaulin
and work is going with the grates in place. It was
necessary, in order to make room for the raising of the
boilers, to remodel the entire roof and upper part of the
Fii„ir
building, inasmuch as expansion must be upawrd instead
of outward. Eventually all eight boilers will be re-
modeled. Fig. 4 shows work going on in the remodeling
of boilers I and 2.
(Crinlhiiirii nil Paijc 27)
24 'I'HK TI'dlXOCR AI'll M,n,l,. IQ.ll
Senior Mechanical Engineering, Inspection Trip
Editor's Note. I'lic t,)llcuvinK' aiticli-s
arc the M. E.'s descriptions of ilu- phmis
visited on their inspection trip.
State Line Generating Company
The State Line plant is located on the
Indiana side of the Illinois-Indiana state
line on the shore of Lake Michigan. It
delivers electricity to the owning com-
panies, the Commonwealth Edison and the
Northern IlliEiois and Northern Indiana
Public Service companies which supply
Chicago, Crawford, Joliet and Milwaukee
with electricity.
The generating unit of this plant is
the largest now in operation in the world.
It consists of one high pressure and two
low pressure turbines. Each is connected
in tandem with a main alternating cur-
rent generator and each of the low pres-
sure turbines also drives an auxiliary
generator. The speed of all the units is
1800 r. p. m. The main generators of
the low pressure turbines each have a
capacity of 62000 K. W. and that of the
high pressure a capacity of 76000 K. W.
rhe high pressure turbine takes steam at
6S0 pounds pressure and 730 degrees V.
temperature and expands it down to 110
poutids pressure and 400 degrees tempera-
ture. The steam is then exhausted into
rehcaters in which steam bled from the
turbine is used to reheat the steam to 500
degrees. Each low pressure turbine con-
tains two sets of wheels arranged for
double flow, and each set of wheels ex-
pands down one-half of the steam and
exhausts it into two large surface con-
densers. This makes a total of eight con-
densers for the entire unit. The cooling
water for the condensers is pumped direct-
ly from the lake and is screened before
it is allowed to pass through the pumps.
These pumps are of the centrifugal type
and are driven by electric motors supplied
with electricity by the auxiliary genera-
tors. Any one of the above turbine-
generators can be taken from service at
anv time, so that the plant can be operated
at maximum efficiency by having the
turbines run at or near full load.
Steam is supplied to the turbines by six
Babcock and Wilcox boilers of the cross
drum, inclined water tube type. The
boilers each contain 10294 square feet of
heating surface and are designed to de-
liver 450,000 pounds of steam per hour at
a pressure of 800 pounds. The plant can
be operated with only four of the boilers
running. Each boiler is supplied with a
superheater which superheats the steam
252 degrees F. Water tubes are built in
the furnace walls and an economizer is
placed in the entrance of the flue gas to
the stack to heat the feed water for the
boilers. Two forced draft fans are used
for each boiler and also two induced
draft fans. These fans are of the turbo-
vane type and are driven by induction
motors. The air is forced through tubes
located in the bottom of the stack, which
form the air preheater, from whence it
passes to the pulverizing mill and thence
to the boiler. Movable soot blowers keep
the air pre-heater and boiler tubes free
from soot. The boilers burn powered coal.
The coal handling problem is handled
in a very ingenious manner at State Line.
The coal is landed in the yards and
switched over to the rail leading to the
dumping station by locomotives. The
duinping station is located on somewhat
of an elevation and a special device
kiiin\n as a "car mule" is used lu pull llu-
coal car into the rotary car dumper. Ilu-
control of the car mule, the rotary dumper
and the weighing is all accomplished in
one central office in the dumping station.
The coal car is securely held in place in
the dumper by an iron section which is
pressed against its top. The coal car and
the dumper complete are given a half a
turn and the coal is deposited in a pit at
the bottom of the station. After the car
is c!npt\ the dumper is returned to its
original position and the car removed
through the opposite side of the station.
.\ car can be weighed and unloaded ap-
jir^tximateh e\"er\' three minutes by the
use of this e<|uipment. The coal is con-
veyed to the top of the breaker house by
means of a continuous belt running over
rollers. Here the coal is given its first
crushing and the different kinds are re-
duced to a uniform size. The breaker
house is located nearly one-<|uarter of a
mile from the plant and the coal is con-
veyed to the latter by the same method as
above. The belt operates in a wood hous-
ing built on a steel structure at an eleva-
tion which is e<iual to that of the coal
hoppers in the plant. Two hoppers are
provided for each boiler and a machine
which travels the full length of the boiler
room transfers the coal from the belt to
the hoppers. After the coal hopper is
filled, it is weighed and the coal allowed
to pass into the pulverizing mills located
at the base of the boilers. In the mills
the coal is given its final crushing before
passing to the boiler. The pre-heated air
is mixed with the powdered coal in the
mill and forced into the front of the boiler
through a pipe. Part of the ash result-
ing from the combustion of the coal drops
to the bottom of the boiler and the re-
mainder passes to the stack. The ash is
washed into a pit beneath the boiler by
jets of water and is carried from here, by
the water, through concrete mains built
underneath the plant, to a building where
the water is allowed to drain from it.
This ash is removed from the building
by a special grab bucket crane. The ash
which is carried to the stack by the flue
gases is removed by dust collectors located
on the roof of the plant. The ash is
precipitated from the gas by means ot
electricity.
The company has every necessary ma-
chine tool required to repair any of the
machinery used. This obviates the neces-
sity of shipping any of the ei|uipnient
away for repair work.
The power from the generators is de-
livered to the transformers which are
located in the vards. The voltage is
stepped up to 33,000, 66,000 or 132,000,
depending on the distance it is to he
transported.
Inland Steel Company
The Inland Steel company is located in
Chicago near Lake Michigan. .A water-
way or canal coiwiects the yards of the
plant with the lake. Large ([uantities of
steel are produced by this company and
all of the by-products resulting from the
manufacture of it are either used or sold.
The ore and coal are received by boat
and unloaded in the yards by a grab
bucket crane. The coal is taken to a
crusher some distance away and upon re-
moval from it, is in the form of a powder.
This powdered coal is then forced through
a pipe to the tops of the coke ovens.
The coke ovens arc 18 inches wide, 30
leet long and about 15 feet high and a
number of them arc set side by side. The
ovens are lined with fire brick and the
ends are closed by means of fire brick
lined steel doors. I'he doors are closed
and the powdered coal is run in at the
top of the oven until it is completely filled.
.After it is filled, the temperature of the
oven is gradually raised and heat applied
to it until all of the volatile gases are
driven from the coal. Part of this gas is
used to heat the ovens. Ipon completion
of the heating, the end doors are opened
and a ram rod traversing the full length
of the oven, forces the hot coke into a
waiting coal car. As soon as the coke
comes in contact with the air, it imme-
diately bursts into flame. The coke is
then quenched and crushed and delivered
to the blast furnaces. The coke ovens
have a total capacity of 3600 tons of coal
per twenty-four hours. The by-products
from the coke ovens are ammonia, benzol,
coal tar and heating gas. Ammonium
carbonate is made from the ammonia gas.
This is produced in large vats which keep
the solutions in constant motion. The
precipitate formed in the vats (ammonium
carbonate) is automatically deposited in a
pit by a traveling chain, and a grab
bucket places it in a store room.
The boilers are gas fired, using the gas
obtained from the coke ovens.
Huge blowers of the centrifugal type
furnish the air required by the blast and
open hearth furnaces. The fans are driven
by steam turbines. They deliver 45,000
cubic feet of air per minute at a pressure
of 15 pounds per square inch.
Limestone, coke and ore are introduced
into the blast furnace and the pre-heated
air from the blowers passed through the
mixture. The blast furnace tapping holes
are located at the floor level of the build-
ing. The molten iron is allowed to flow
in lined troughs made in the floor into a
ladle located outside of the building. This
ladle is mounted on a flat-car and is large
enough to hold the entire charge from
one blast furnace.
.\fter the blast furiiace is tapped, the
ladle full of pig iron is taken to the open
hearth furnaces. The open hearth furnaces
are huge brick structures. A number of
these are built side by side a short dis-
tance from the blast furnaces. They are
heated by gas and pre-heated air is used
to oxidize the impurities in the iron placed
in them. When the steel has the correct
composition it is drawn off into a ladle
placed on the floor. A crane which can
be moved the entire length of the
furnaces, picks up the ladle and lowers it
over the ingots. The ingots are filled by
allowing the steel to flow out of a hole in
the bottom of the ladle. After cooling,
the ingot is stripped from the steel and
the steel taken to the rolling mills.
Fhe blocks of steel are heated to a dull
red heat and then forced onto the rolls
in the rolling mills. The rolls are mounted
on a steel structure about four feet high
and 250 feet long and serve to carry the
steel between the rollers. The rollers are
kept cool by means of jets of water forced
on their surfaces. The block of steel is
passed through the rollers a number of
times, turned over, and passed through
again. This process is repeated a number
of times, and then the steel is taken to the
next set of rollers, where the cross section
is still further reduced. This is con-
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tinned until the desired shape is obtained.
The transfer of the steel from one roller
to the next is done mechanically, hv mov-
ing the runaivav structure for the steel
to the next roller.
rhc research department of the com-
pany has a special laboratory in which
numerous experiments are conducted on
the strenKth of different kinds of steel
under various conditions of loadinK-
Loads are applied to the specimens and
the results are recorded by devices which
are entirely automatic in their operation.
Inland steel was very interesting to me
as this is the first plant of this kind that
I have jjonc through. State Line (lenerat-
iiiK company and Iidaiul Steel compan>
show best of the companies we saw, the
trend of industry toward mass production,
by using c(|uipment which is modern in
so far as it is possible to be.
—E. L. FKlciir.
Nash Motor Company
I'he most interesting, to me. of all llic
places visited on the inspection trip were
the Nash Motor plant at Kenosha and the
International Harvester company tractor
works in Chicago. These two plants at-
tracted me most because I am interested
in the design and the manufacture of this
type of machinery, internal combustion
engines in particular, where mass pro-
duction is practiced.
The Xash comparn uses straight line
production methods throughout. The en-
tire car, with the exception of the bodies
in the larger models is made in the plant
at Kenosha. The engine block and head
arc of cast iron and are cast in their
foundry. The blocks are machined and the
c\linders bored and finished to si/e and
all the holes drilled and tapped in a series
of machining operations which take the
piece along step by step, from one ma-
chine to the next, until the piece is com-
plete and ready for assembly. The
cvlinder head is finished in the same way.
The crank shaft is forged from a piece
of steel and then machined. .After the
rough forging is made the crank shaft
goes through a series of machining opera-
tions to bring it down to approximate
size. All bearing surfaces are turned at
a single operation on an automatic lathe.
.\ll drilling and threading operations are
then performed. The crank shaft is of the
hollow crank pin type so these must be
drilled out and tubes inserted for lubrica-
tion. The crank shaft is then put in a
sort of a honing machine where strips of
emery cloth polish it and bring all the
bearing surfaces down to correct size. It
is then tested for static balance and finally
for dynamic balance. This last operation
is the most exact aiul difficult of all. The
machine used is sort of a cradle affair
in which the crank shaft is placed. One
end is fastened to an electric motor and
the other end of the crank shaft lies be-
tween two disk rollers, insuring free rota-
tion. When the motor is started, causing
the crank shaft to rotate, any off-balance
will cause a vibration which will tend to
rock the cradle on which the piece is rest-
ing. This rocking motion is transmitted
by means of a string to a mechanism
which magnifies the motion and records
it on a moving dial. Each crank shaft
must be balanced so that the dial move-
ment does not exceed a certain limit. They
are then ready for assembly.
The pistons and connecting rods are
manufactured by another company and
are made from aluminum by die casting.
The pistons are machined to size and the
piston ring grooves are cut. The con-
necting rods arc first drilled out rough
and then finished with a diamond drill
to give a smooth bearing surface. They
are then drilled and the bearing caps cut
off. Each piston and coniiecting rod is
weighed (wi a delicate chemical balance
aTuI must be within certain limits.
I'he engine is assembled by the pro-
gressive assembly method. After assembly
it is taken to the testing room where it is
connected to another engine which turns
it over long enough to wear it in slightly
and then it is connected to a gasoline
supply and run for a certain length of
time, sufficient to ascertain that it is up to
standard.
The gears in the differential are of the
hypiod type and are made on an auto-
matic gear machine. The action of these
machines is very complicated, the gears
and the cutting tool both moving in such
a wav to produce a rolling motion, thus
giving the teeth their spiral shape.
The bodies are made of wood and sheet
metal. Wry little wood is used; just
enough for the framework. The sheet
metal pieces are cut and pressed out by
large presses and the body is then as-
sembled and painted, this being done,
also, by the progressive method.
The car, as a whole, is assembled on
a continuous chain. First the chassis
frame is placed on the conveyor and the
motor, fan, transmission, drive shaft, dif-
ferential, gas tank, tubing, brake me-
chanism, steering apparatus, and radiator
are put on as the chassis moves along
from man to man The entire chassis is
then picked up by a crane and placed on
another continuous chain run in the op-
posite direction and the body and all the
remaining parts are put on. The car is
then painted and run through a drying
tunnel and when it comes out of the
tunnel it is filled with gas and oil and is
run off of the chain under its own power.
It is then given a final inspection and is
ready for delivery.
The entire process just described moves
forward from one step to another in
logical se<|uencc with a minimum of con-
fusion and lost time. Each man has his
part to do and it is remarkable how fast
the evolution of the finished product pro-
ceeds.
International Harvester Co.
Ihe International Harvester works uses
much the same system as that used b\
the Nash Motor company, in manufactur-
ing their tractors.
The cylinder blocks, cylinder heads,
crank cases and the pistons as well as
many other parts are cast in the foundr\.
The foundry is equipped with three
cupolas and the iron is conveved to the
desired spot by means of overhead trol-
leys from which the ladles are hung.
Most of the molds are made by means of
machines from metal patterns and in the
case of the smaller pieces, a great man>
castings are made in a single mold. The
engines in this tractor are equipped with
removable cylinder liners and these are
made of cast iron.
A great nuinber of the parts that go to
make up the tractor are forgings and the
forge shop is one of the most interesting
parts of the plant. The stock for most
of the forgings is cut from bars. Enormous
shears arc used to cut this stock, some of
them being capable of cutting steel up to
five inches in diameter. The forgings of
the crank shaft is perhaps the most in-
teresting of all. The bars to be used are
placed in a large furnace and are heated
slowly to a uniform temperature. The
furnace is automatically controlled so
that each piece receives the proper heat
treatment. When the bar is ready for
forging the furnace is opened and a man
reaches in with a pair of tongs and with-
draws the bar. The tongs are suspended
by a chain from an overhead arm and
this enables the hot bar to be swung over
to the man at the hammer. This man then
takes the piece and by placing it into the
proper positions on the die, allows the
liammer to strike it, thus forging it into
shape. The large hammers are steam
operated and can strike a blo\v of from
five to six tons.
In the machine shops the rough parts
are turned and finished to size. In the
case of the pistons, the removable liners,
and the piston rods, a great deal of the
machining is done on automatic or semi-
automatic machines, as high as four or six
pieces being finished at one time. The
crank shaft is machined in a progressive
method, one man doing a certain opera-
tion and passing it along to the next. Each
hearing surface is machined, ground and
polished separately. The crank shafts are
balanced and the pistons and connecting
rods are Weighed in much the same man-
ner as described for the Nash plant.
The engine is assembled by the pro-
gressive method and is thoroughly tested
before being installed.
The wheels for the tractor are made
b\ welding and riveting. The rim is
cut from a piece of sheet steel and is
rolled into shape and the seam welded.
The spokes and the hubs are then riveted
into place.
.Another interesting feature is the ma-
chining of the large main frame casting.
This is done on a large milling machine.
The machine will carry four castings and
machines two of them while two more of
them are being set in place. The drilling
and tapping is all done by a single
machine. The casting is put in place and
all the holes are drilled simultaneousl\
bv a multiple drill press. The casting is
then moved forward and another gang of
tools taps all the holes at once.
The tractor is assembled on a continu-
ous chain, which moves the work from
one man to the next. After the finished
tractor has been spray painted and has
passed through the drying tunnel it is
filled with gas, oil and water and run
from the chain on its own power. It is
then inspected and given a final stationary
test.
One thing ivorthy of mention about
these two plants, as well as the others
visited is their method of handling ma-
terials. This is accomplished by means
of overhead cranes and air and steam
hoists. .All passage ways are kept clear
and the material moves from place to
place in its journey through the plants,
with as little handling as possible.
—
J. Waldo Seiple.
.And then there was the Scotch lad who
asked for ice cream on a hot day, and
his father told him ghost stories to make
his blood run cold.
"Prisoner, if you didn't steal the $3,000
—where did you get it?"
"Yer honor, I saved it from buying
Listerinc tooth paste." —Sour Oivl.
Joe: "What killed that aviator?"
Jim: ".A severe sinking spell."
—John Hopkins Black and Blur Jay.
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The LIniversity's Greatest Smoker
(Continued from Pai/r 23)
Wc have started at the top of the stack, liave come
down to its base, then out around the University and
back to the plant again. We have still to climb to the
top of the 1931 stack again to get back to where we
started. The foundation of the stack is a block of con-
crete four feet thick, and thirty-three feet square. The
stack itself is fifteen feet inside diameter at the bottom
and thirteen feet at the top. Its walls are twenty-four
inches thick at the bottom and eight and one-half inches
at the top, and are lined with fire brick for a distance of
fifty feet above the breech.
A special radial brick was used. Specifications re-
quired this brick to test 5.0()U povmds per square inch in
compression, and because of this specification and rigid
inspections great many bricks were thrown out. The
chimney was constructed in twenty-one working days
or approximately eight feet per day. The entire remodel-
ing project started at the begimuiig of last June and is
now complete.
Many people have inquired a,s to the diiierence in
height of the old and new stacks. The truth of the
matter is there is no difference. The public has been
fooled again by our old friend, optical illusion.
With this bit of information, I hope I have satisfied
the curiosity mentioned above and ma\be I have com-
pleted a feat as great as that of Chicago's "daylight
saving time " for I have saved five hundred engineers one
hour each, the time it took me to get the information
necessary for this article.
POWER, ELECTRICAL AND INDUSTRIAL MACHINERY
Achievements
Allis-Chalmers has an unparalleled record in the
introduction of new processes, the development of
new machines, the establishment of world's records
for size or capacity of machinery, for Its economy
or for efficiency of operation.
The fact that these achievements are not confined
to a single line of product or a single industry, but
to a great variety of equipment reach-
ing In some form, almost every In-
dustry makes the records still more
outstanding.
Products of Allis-Chalmers
Power Equipment, Steam and Hydraul ic Turbines, Steam,
Gas and Oil Engines, Condensers, Centrifuga 1 Pumps,
Pumping Engines — Electrical Machinery, Motors,
Generators, Transformers, Switchgear — Mining
and Metallurgical Machinery: Steam and Elec-
trical Hoists, Timber Preserving Machinery,
Crushing and Cement Machinery; Flour
and Saw Mil IMachinery.Texrope Drives;
Farm, Industrial and Crawler Tractors;
Agricultural Machinery.
/1LLIS-CH/1LMERS MANUFACTURINGfO.
1 MIU\^AUKEe, WIS. U.S.A. >•
Pouring Bronze
. . . . for flaivless castings
SCIENTIFIC FOUNDRY practice bul-
warks Jenkins Valves against the blows
of hard service. Metal is poured at the
proper temperature to assure castings
free from imperfections . . . Jenkins
Valves are manufactured throughout to
provide long-term performance char-
acterized by definitely low upkeep.
Send for a booklet descriptive ofJenkins
Valves for any type of building in which
you may be interested. Jenkins Bros.,
80 White St., New York ... 5 24 Atlantic
Ave., Boston ... 1 33 North 7th St., Phila.
. . . 646 Washington Blvd., Chicago
... 1121 No. San Jacinto, Houston...
Jenkins Bros., Ltd., Montreal . . . London.
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Cable Research at the University
I CnnlinuiJ from I'aijr 12}
noiiHMia \\ hiili is cxci'fdiii^K' small in loiiipariso]! to the
ilianfjmii curicnt.
Tlu' (li-i-lcitric (.'onstants ot the insulation arc
changed by ionization. The oil (iisintcgratcs, changing
its chemical properties and making the insulation a semi-
conductor. Ihe effect of ionization on the di-electric
constants and the change in chemical properties of the
constiuent parts of the cable is being studied e\tensi\ely
at Johns Hopkins I iiiversity. A report on the progress
of their quantitati\e iiuestigations was recently published
in the A] KK journal.
l'reliminar\' experiments were made on the phenomena
of \ibrati()n of the portions of the cable sheath beneath
which intense ionization discharge was taking place with-
in the insulation. The stethoscope devices were used to
determine whether or not the detection of such vibra-
tion by this means could be made very sensitive. It was
found that the electric medical stethoscope developed by
the Western Electric company and incorporating a con-
tact microphone was not satisfactory as it was designed
to function in lower frequency ranges such as are ob-
tained in the fundamental heart's beats and accompany-
ing murmurs. It was very soon realized that the fre-
quencies of the noises that may be heard on the cable
sheaths are very much higher than this stethoscope was
able to detect. A sensitive listening stick consisting of a
seasoned mahogany stick, operating the diaphragm of a
telephone receiver was more sensitive, but no definite cor-
relation was found between such observations and the
ileterioration in the cable.
The correlation between ionization and the change
of conductivity of the cable di-lectric has not been quanti-
tatively investigated in this research. However, extensive
investigation has been done in detecting ionization by the
electric impulses it produces in the cable.
A mmiber of arrangements were developed in an at-
tempt to detect and measure ionization by means of the
electric pulses or surges which ionization produces. They
are all based on the idea of changes which take place in
the properties of insulating materials when subjected to
electric potentials. Whatever the nature of these changes
may be, chemical or physical, they produce variations in
the di-electric constant and in conductivity of the insulat-
ing material. The principle of the method of detecting
ionizat[on consists in utilizing these variations of di-
electric properties which modify the charging current.
When a poorly impregnated conden.ser containing
voids and gas pockets is subjected to a high potential
from a d. c. or a. c. source, the gas bubbles will ionize
and electrically break down, disappearing from the sys-
tem as pure di-electrics and reappearing instead as semi-
conductive di-lectrics. The direct consequence of such a
sudden change and of the accompanying variations in the
capacity and the conductivity of the condenser will be a
redistribution of electric forces. The resulting ripples of
current which we name pulses, surges or damped oscilla-
tions, are of so small a magnitude that the\ cannot be
measured directly without auxiliary arrangements. In
order to select particular forms and to magnif\' the action
of these ripples, amplifiers, beat oscillators, detectors or
rectifiers including much additional apparatus such as
tuned circuits or filters and other devices profusely used
in radio engineering were applied.
If the condenser is replaced by a long cable, addi-
tional phenomena arise in connection with the ripples.
The time necessary for an impulse to travel along to be
rellected from the ends of the cable has to be consideied.
rile value ol resistance of the circuits at the terminals
of the cable becomes important. A ripple originating at
.iny place in the cable may be propagated towards both
c.ible ends in form of a single traveling wave. This wave
ma\ be absorbed entirely by the resistance, or at small
values of resistance reflections may take place and then
e\ery ripple will gi\e rise to a series of traveling waves
which ultimateh' form a more or less pronounced stand-
nig wa\e.
Such st;u)ding waves ma\' be utilized tor the purpose
of locating the position of a source of ionization, while
the other forms of waves may be used for the detection
and measurement of ionization, wherever the soLirce may
happen to act.
In designing apparatus for the lattei' purpose, the
problem ot separating the miiuite ripples from the main
charging current in a cable had to be considered.
Two types of apparatus were developed to accomplish
this result. In the one type the main charging current is
eliminated by using high frequency transformation. Tune-
able damped oscillations are thus obtained which are
amplified and measured by radio methods. In the other
.1 discharge detection bridge arrangement containing ad-
justable resistances and condensers is used to balance out
the charging current. Audio frequencies are then selected,
amplified and measured by radio methods. This dis-
charge detection bridge has been used for the past year
and a half in testing cables at the northwest high voltage
laboratory of the Commonwealth Edison company in Chi-
cago. This bridge apparatus is capable of detecting and
measuring the composite intensity of ionization discharges
in a cable even though discharges or heavy corona exists
on the supply leads or in the windings of the testing
transformer.
A correlation of results obtained in testing a numbei'
of cables seems to show that the amount of ionization has
no definite relation to the qualitx' or length of life ol
cable. .'\s an example some cables tested showed a very
small amount of ionization which did not vary with
change in temperature, but suddenly the cable broke
do«'n after comparatively few hours testing. In other
cables the ionization varied considerabh' with variation
in temperature but the cables lasted much longer.
This phenomena has not as yet been explained, but
ob.servations have led the investigators to believe that
there is a definite relation between the degree of nn-
prgnation and the indications of the ionization testing
apparatus. It is the main object of the present work to
find a firm basis for such correlations for the purpose of
grading the qualities of cables.
The Development of the Scientific
-Attitude
iCtintinuid from Piu/r 11)
four statements mereh because the\- seemed reasonable
to him. Then, purely by deduction from these assumed
principles, he developed a theory of how the universe
should act. Lastly, by experiment, he tried to determine
whether or not the actual uruverse was well behaved.
Hut at no point in the development of the theory did ex-
periment enter at all.
There are, then, three related assumptions which
toini the \ery basis of our present scientific attitude.
They are ( 1 ) nature is orderly, (2) nature is consistent,
;uul (?i) nature is simple. Whether these be true or not,
who can say? Hur, ;ir Ic.ist. our Age of Science iiri)\es
them useful.
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Tlie ears tliat collided
on piirposie-
tov a luhoratorif tfist!
Crash! A flat oar l<>a<lf<l willi reols of <'altl«" slams into a standing
freiwlit train. A movie camera jjrinds away. Watohing intently is a
Slow moviesofI Iw j,,.,,,,., ,,f ,„en — Western Eleeliic engineers . . . \^'liat did such a test
test cauglil uhiil '' ' '^
|1 KllK1-'|; ',fe|d '
iigh
no eye could.
show? Just tins— that the new sleel reel (or t<-le|ilione eahle does n<»t
hreak under sevei-e im|>aels — and the ohi six U' reel may . . . Tlie stag-
Changinga fdiiiit-
.
, f, „-- ,,, . .
inr scene Steel
ing of this collision is just one more evidence ol « er-tern Klectrie s reels replaceicood.
nexer-ending «|iiesl foi- cerlainlv ... !t is a pari, too, of a policy
of gixing new ideas a thoi-ongh trial — a poliev which enables Western
Aluiivs nlien tn
new „l,;,s a,ul
heller nieiliotU. Klectrie to meet ils excr growing res|)onsil>ilities in the Bell System.
Western Electric
M^anujactiirers
. Vurckasers ^distributors
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Plujtdgraphcr iwhilr aiijustiiin his
camera): "My dear mailame—Why are
voii ticiiiR that clothesline armiiul your
skirts? I can't take \oiir picture that
way."
Subject: "Voii can't fool me young
man !—I know that you can see me up-
side down in that camera!"
Farmer: "What would >ou sufigest
feeding to mv chickens lo make them
lay?"
Chemist: "Cvanide."
drink: CANADA DRV" screamed
the bill-board.
"hnA how," drifted hack from a north
bound flivver.
•.\ little bird told me what kind of a
lawyer your father was."
"What did he say?"
"Cheep! Cheep!"
"Well a duck told me what kind of a
doctor vour father was!"
tod a
Didn't vou go to the osteopath';
l y?"
•No I was kneaded at home."
—
Lijc.
A centenarian died the other day after
seeing an auto for the first time. Evident-
ly he didn't see it soon enough. —Life.
Prof. One: ".Are you writing another
class book so soon?"
Prof. Two: "Ves. You see the taxes
are due this month."
—
Minii. Ski-l'-Ma/i.
RAII, R.AH, RAH
lourist (in Vellowstone Park):
-Those Indians sure do have a blood
curdling yell."
Ouide: '^es, everyone of them is a
college graduate."
—lioslon Mniiii.u ri/'l.
Sav, dat guy busted de crvstal of n
watch. What should I do to him?"
Go ahead, give him de woiks."
— Tcxiis l.oniilitini.
Voice over the telephone: "Are you the
plumber? Well, come over quick. There's
a pipe clogged up."
Plumber: "What's the address?
"
V. O. T.: "Municipal Miniature Coif
Links." —lirov-n Jug.
•They stopped a six day bike race :
New York the other dav."
••Why?"
'•Peddling without a license.
"
—Hroivii Jug.
\\'li\ is i( we always hear about the
girl who \valked home and never a word
about the one who rode home?
The skin on the face of a prett\ girl
is made up of 13 chemicals. John H.
Foulger, well-known chemist, medical col-
lege, I'liiversity of Cincinnati, says 100
grams of skin contain: water, 61 grams;
albumin and globulin, 0.7 grams; mucoid
0.15, grams; elastin, 0.34 grams; collagen,
33.2 grams; phosphates, 0.032 grams; fats,
0.761 grams; common salt, 0.45 grams;
potassium chloride, 0.04 grams; lime,
0.01 ; also minute (|uantities of magnesium
oxide, iron oxide, aluminum oxide, and
sulfur.
Therefore it can be said:
The skin you love so much to touch,
Now savants tell us, isn't much
—
Take thirteen chemicals and mix,
And skin jumps from that bag of tricks.
In epidermis of sweet lass.
Potassium and chlorine gas
Inite with common iron rust.
Our fairy is not even dust
—
.And when you kiss and say "Yum, 'S'nm,"
\'nu osculate magnesium.
Her cuticle has lime and salt
—
Now—will your fondling ardor halt?
Hell's phosphorous and sulphur, too
Comes into play when lovers woo;
Commingle in the velvet skin
With mucoid and with globulin.
Aluminum in pan and pot
Doth never cost a man a lot:
Much dearer .A1,0,
111 ever\ maidens cheek you see.
There's KCl and 1 LO—
How strange that men admire it so.
The formulae \ou love so \vell
lias CaO, NaCl.
And since the awful truth is out
—
lair skins no more than sauerkraut
—
Will gallant lovers now all beat
From cooling trysts a cold retreat?
Not much! Dame Nature put in skin
A chemical named Collagen !
lis still small voice doth lure all men—
Depend on it, they'll call again.
—Siii'nlifif . I mil it an.
•^oung man, wh> do I find you kissing
my daughter?"
"Because you are wearing rubber heels,
sir," Cn-operalive Engineer.
I'he codfish la>s a million eggs,
.And the helpful hen but one,
But the codfish doesn't cakle.
To tell us what she's done;
And so we scorn the codfish coy,
And the helpful hen we prize.
Which indicates to you and me.
That it pays to advertise.
—Co-operative Enginer
,A foreigner asked: "What is a
sleeper?" He was naturally bewildered
by the following reply:
'•A sleeper is one who sleeps. A sleeper
is the name of a carriage on the railway
in which a sleeper sleeps. A sleeper is
the name of a block of wood that holds
the rails on which the sleeper runs while
the sleeper sleeps. Therefore, while the
sleeper sleeps in the sleeper th sleeper
carries the sleeper over the sleeper under
the sleeper until the sleeper which carries
the sleeper jumps the sleeper and wakes
the sleeper in the sleeper by striking the
sleeper under the sleeper and there is no
longer any sleep for the sleeper who was
sleeping in the sleeper on the sleeper.
—Co-operalive Engineer.
R. O. T. C. Officer (to new students
after giving out rifles to the class) : "Now
I hope I haven't missed any one. All those
without arms please hold up your hands."
—Co-operative Engineer.
an epochSalesman: '•This, sir
making concrete mixer."
(\istomer: "Let's see it make an epoch.'
TO OUR JOE
Come on in and take a seat,
If vou've some dough, no doubt you'll eat.
But if you're broke you'll sit and loaf,
.And talk lo all the girls, you oaf.
^du put your feet upon the chairs,
.And give the waitresses all gra\ hairs.
You never spend a dime, you bloke.
It's a wonder Hanlev don't go liroke.
Vou never go to school at all,
Vou only come in here lo loll.
I don't iielieve yini e\ er think.
Cause il wcnild put \(ni on the blink.
If you can bum a ride you will,
Vou stick your fingers in the till.
If you weren't here we'd all have seats
When we come in to get our eats.
—Frank Suiil/i.
It's the little things in life that hurt.
Vou can sit on a mountain but not on a
tack. —Co-operative Engineer.
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Dv.XAMlTJb: clears^ the "way for nio«leru engineering wonders !
ITHE
EMPIRE STATE
BlJILDINCi • . .
How DYNAMITE was used in
the construction of the world^s
tallest building
ANEW giant skyscraper now looks down on
New York's magnificent skyline. It is the
Empire State Building . . . and its topmost peak
towers 1248 feet above the earth!
It is the newest engineering marvel. Architects,
engineers, steel workers, riveters shared in its
making. But one mighty ally . . . DYNAMITE
, . . was first on the scene to do its powerful bit.
Working efficiently, quickly. Dynamite blasted
out solid rock so that the great foundation, 75 feet
beloiv the earth, might be placed. Thirteen thousand
pounds of du Pont Dynamite was used on the job.
Skyscrapers . . . tunnels . . . bridges . . . highways
. . .
dams . . . reservoirs . . . these and numerous
other engineering wonders are made possible
through the aid of Dynamite.
If you would like to learn more about explosives
and how to use them ... if you want to learn
today for tomorrow's jobs . . . simply write direct
to the du Pont Company for full information.
You will receive a copy ofThe Blasters'' Handbook,
which contains a great deal of the vast knowledge
of the explosives gained by the du Pont Company
in 129 years of making and testing explosives.
This book is used in the classrooms and libraries
of leading technical institutions,
free. Write for it.
Your copy is EXPLOSIVES
E. 1. Dl PONT DE NE.MOI RS & Hi.. Inc. EXPLOSIVES l»EPT. WIEMI.XUTO.^. DEL.
32 iiii. 'nAii\( xiR Ai'ii M,ir,ii. I or, I
#*^ MASTED PAVED
ivvesQ more
\ards per Hour
Hours perYear
Y^ars per Life oF
Paver - - -
27-E Moster Pc
You've heard us say this before about the Ransome Master
owned by Basich Bros. Construction Co.
- ,^ - , ^ .u B-. ,u« - u „!, Paver. But think just what those words actually mean to you.of Los Angeles, on the Doysnore nigh- ' ' '
way between South San Francisco and
... , ,., .
"MORE YARDS PER HOUR"
Durlingame, Cahfornia.
PROVES SPEED Rush jobs are often profitable. You will come through
on time with the Ransome, because it delivers more
• yards per hour by actual test.
"MORE HOURS PER YEAR"
PROVES FREEDOM from breokdown— prompt service when they occur.
Every hour your paver stands idle runs up the red side
( of your ledger. Ransomes are built to stand the gaff.
"MORE YEARS PER LIFE
OF PAVER" It's the extra years the Ransome goes on running
that pays dividends. Some Ransomes that were
• sold on the basis of work for Tive years are now in
their seventh and eighth year, still going strong.
WRITE FOR BULLETIN TELLING ABOUT THE RANSOME MASTER PAVER
PAVERS \yC-27C
Ransome Concrete Machinery Company
1850—Service Sor 81 Years—1931
Dunellen Ne^w Jersey
TIMKEN is
a Basic Principle of
Modem
Machine Design
The use of Timken Tapered Roller Bearings is a basic
principle in the design of all types of industrial machin-
ery, and student engineers will find it well worth while
to study their possibilities in conjunction with the
modern anti-friction necessities which they are required
to meet.
Timken Bearings provide the highest possible degree of
anti-friction efficiency . . . but more than that, they
furnish complete protection against each and every type
of load which may be encountered—radial loads, thrust
loads or both together in any combination.
This all-load ability is found in the basic design of the
Timken Bearing, through the exclusive combination of
Timken tapered construction, Timken positively aligned
rolls and Timken-made steel.
In future years machine operating speeds will be higher,
loads will be heavier and the necessity for accuracy even
more exacting than it is now, but engineers who know
their Timkens will be able to comply with all production
demands at the lowest possible cost. The Timken Roller
Bearing Company, Canton, Ohio.
'l^(£ig)<S'Lp(B(E
ROLLER BEARINGS
Light is tho first of painters.
- /, W/ (f.M'N
BUILDINGS
in Which
You Take Pride
LviV THE CAMPUS, where class buildings
and memorial structures are so often
distinguished by their noble form, flood-
lighting equipment serves to prolong the
enjoyment of their beauty and to enhance
pride in the institution. » » Such an
application is made for the new 165-foot
campanile at South Dakota State— mag-
nificent gift of an alumnus. Electrically
operated chimes sound the hours and
are heard in concerts. At night, shafts of
light from General Electric floodlighting projectors effect a picture of superb beauty
done in the school colors and white. From the air, the tower is identified by the
beam from a G-E airway beacon surmounting the floodlighted dome. » » Thus,
G-E equipment plays its part in promoting progress and fine appreciation. Back of
every G-E product is an organization in which college-trained men are largely
responsible for the planning, production, and distribution.
GENERAL® ELECTRIC
GENERAL ELECTRIC COMPANY, SCHENECTAD Y, NEW YORK
